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SECTION I
INTRODUCTION
SCOPE.
1-2. This manual provides an operational and maintenance guide for the Chip Format

Printer. The manual contains a brief description of the Chip Format Printer, operational

information, theory of operation, and troubleshooting and maintenance instructions.
1-3. BASIC CAPABILITIES,

1~4. The Chip Format Printer is a production rate, digitally-controlled, contact printer
producing exposures of (1) a select target with the point of interest placed accurately with
respect to the format fiducials within 0.3 mm in the roll or X direction, 0.2 mm in the Y
direction, and 0.2 degree in azimuth (), (2) a data block with up to 80 alphanumeric charac-
ters and 128 machine-readable digital words, and (3) a security designation on raw 4 x 5-inch

film chips. The printer inserts these exposed chips into a development magazine.

1-5.  Input information material for the Chip Format Printer is prephotointerpreted roll
film (in 70 mm, 5 or 9-1/2-inch widths and up to 500-foot lengths) and a correlated digital
input tape in ASCII code. The digital control tape contains information for target film posi-
tion, security classification, number of chips to be printed and the accession number, or
alphanumeric and machine-readable data block. This tape format is described in detail in
paragraph 2-15. The Chip Format Printer also contains an Automatic Exposure Control
System with a seven-stop manual override capability, a 10 power target film viewer and a
10 power view AEC sensor for AEC sampling of small select areas, a liquid gate for the
reduction of degradation caused by input film scratches, internal vertical and longitudinal
parity checks, manual controls for positioning of input target films used in conjunction with
the servo positions counters and readouts as a mensuration device, and an automatic chip

count control with manual override.

Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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1-6, PHYSICAL DESCRIPTION.

1-7. The Chip Format Printer consists of two basic interconnected consoles with a digital
link to a Model 35 ASR Teletypewriter. Shown in figure 1-1, the two consoles are the elec-
tronics console on the right and the print console on the left. The chip handling area, the
print magazine, is mounted atop the print console and can be moved back from the print po-
sition a distance of approximately one foot so that the input film viewing area of the print

console is accessible.

1-8. The Electronics console is separated into two functional sections. The front section
(tigure 1-2), accessible via the two front doors, contains 11 drawers of forced air cooled
electronics consisting of digital circuitry, magnetic memory, bidirectional encoder counters,
switching circuitry, X, Yand © axis servo electronics, AEC electronics, and various dc power
supplies. The drawers are connector coupled to the main electronics console cabling.
Mechanical cable retractors are provided on the console pendant cables. The rear section of
the electronics console (figure 1-3) is accessible via the rear doors and contains the gate
liquid reservoir, vacuum pump and accumulators, air lines, valves and regulators, liquid

lines and valves, vacuum lines and valves, and fans for electronic cooling,

1-9. The print console, a rigid weldment, cable isolator mounted to reduce effect of ex-
ternal vibration, contains the target or input film transport, target film format masks, drain
tray and sump for recovering excess gate liquid, and a high intensity exposure lamp for
target exposures. The right side of the console contains the bulk of the electrically operated
valves which control the flow of air, vacuum, and gate fluid. The left side of the console
contains the high voltage supply for the Xenon exposure lamp which is mounted in the azimuth
axis columin. The four control panels, containing operator controls, readouts, and malfunction

indicators are mounted on the upper front left and right of the print console.

1-10. The print magazine is the portion of the unit that houses the chip handling and printing
functions. . The basic magazine structure is a ribbed casting, ball bushing mounted atop the

print console.

1-11. The primary chip handling mechanism is a rotating four stage turret with four extend-
able porous ceramic vacuum platens that carry unexposed chips in sequence through each of

four positions. At position one, the chip drop position on the top of the print magazine, an

-2 Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5



5

RDP78B04747A000800010008-

CIA-

Approved For Release 2000/05/10

JoWLLg jeurrog dryp

*1-T @andrg

: CIA-RDP78B04747A000800010008-5

Approved For Release 2000/05/10



5

Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008

i ¥ ¥ ¥ i i i [ ] | i ] i i i ]

MSTA JUOIJ ‘SI0SUOD SOTUOLIOR[H “Z-T 2an31

CWINNOD X
O livey

S¥IINNOD
V9 A
0ivevl

ATddNS

JIMOd
DaA 82 ¢
YIMOJ VeV
S1YLIDIg
6VEYL
A1ddNS
NV - ¥3IMOd
: ; JOLOW
g ¥3ddilLs
£ "ON CILSYW
8veEvl - viva

evevl
¢ "ON | AYOWIW
A ZIvEYL

_.oz f,
YIMVEG %o&m%
31901

LVEVL

e . Gl et YIMVIT
s k G AR e DELA
S e v g s Svevl

S301ddNs

1-4

Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5



Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5

TOP AIR BAR ‘
FLOW CONTROL VAL

Figure 1-3. Electronics Console, Rear View
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unexposed chip is dropped and picked up by a vacuum platen. The chip is carried to position
two, the data print position at the rear of the print magazine, where a data block and security
exposure are placed on the chip by the character generator and security classification mecha-
nisms respectively. The chip is carried to position three, the target print position, where
the chip is brought into contact with the input target film in the print console via an opening
in the bottom of the print magazine, casting for a contact print of the target. Position three
also contains the automatic exposure control sensing photocells mounted on sliding light-tight
doors that close off the opening at position three when the unit is not printing. Position four,
the chip eject position, contains mechanisms that catch and bow the chips as they are blown
off the ceramic platen and then transport the chip into a holder dropped from a chip holder
magazine. The chip and chip holder are inserted into a detachable development magazine on

the left side of the print magazine.

1-12. Electronics for the control of the printing function and the character generator oper-
ation are mounted on the rear of the print magazine casting. A ten power viewer and AEC
sensing photocell for viewing the input roll film are mounted on the front of the print

magazine.

1-6  Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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SECTION II

OPERATIONAL INFORMATION

2-1. PRELIMINARY SETUP,

2-2, Certain tasks should be performed before power is turned on in the unit, These will

be described in the following paragraphs.

2-3. TFORMAT MASK. There are two format masks supplied with the unit. One has a

format of 55 mm x 116 mm and the other, 80 mm x 116 mm. The proper mask should be in-
stalled depending on which format size is desired. The masks are keyed so that they can be
inserted only one way, and when properly installed they should be level and stable. Note that

the three latches on the mask support should be fastened.

9-4, DISPENSING TANK FILLING. The dispensing tank is located at the rear of the elec-
tronics console on the left-hand side. Before opening the filling port, shut off the air pres-
sure supply and vent any pressure in the tank by pulling up on the spring-loaded cap of the
relief valve mounted on the top of the tank (figure 1-3). The easiest way to fill the tank is to
place a five-gallon can of the gate liquid on top of the electronics console and siphon the
contents into the dispensing tank. The tank holds five gallons maximum. To be certain that
all the liquid in the system is in the dispensing tank before filling, turn the air and electrical
power to the unit on for a few minutes to pump all the liquid which might be in the sump tank

into the dispensing tank.

2-5. FILM LOADING. Rotate the film drive until the supply side is visible through the
print console loading doors. Insert one of the supplied spindles into the film spool with fhe
base side of the film in contact with the rollers; observe the loading diagram on the doors.
Replace the lock nut and tighten, Before installing the spool on the film drive, pull the
handle located on the right-hand side toward you. Place the spool in the film drive and push
the handle back. Thread the film over the rollers according to the loading diagram (figure
2-1) and make certain to pass the film under the two flat air bars and over the two round air
bars located on top.

2-1
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Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5



Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5

2-6. LIVE FILM LOADING. The following procedure must of course take place in the
dark. A red safelight would facilitate loading. If there are any separating papers between

the chips, they must be removed before the film is loaded into the cassette.

2-7. Place the empty cassette upright on a table with thc small knob protruding from the
side facing you. This is the inner chip container locking knob. Pull the locking knob straight
out and simultaneously pull the top knob (inner chip container lifting knob) straight up. Re-
lease the locking knob and the lifting knob should remain fully extended (figure 2-2). Note the
slot with the beveled insertion edge at the bottom of the cassette. This is to allow the in-
sertion of the light trap so the loaded cassectte can be safely carried in the light. Lay the
cassette on its side and load the raw film into the cassette with the emulsion side facing in.
Return the cassette to the upright position and insert the light trap. Do not attempt to lower

the lifting knob while the light trap is in place (figure 2-3).

9-8. DATA MASTER LOADING. The data master carriage is readily accessible through
the rear flap cover. Do not attempt to move this carriage manually without removing the
screw in the locking pin that attaches the carriage to the drive tapes. This locking pin is a
knurled device located on the bottom rear of the carriage (figure 2-4), Attempting to move
the carriage without removing this pin will result in severe damage to the data master drive

tapes.

2-9, To load a new roll of data master film it is necessary to first spool it onto the supply
spool. This is accomplished by removing the supply spool and spooling the data master film
.off the cardboard shipping cores and onto the supply spool. For convenience, the shiny side
of the film will be called the base, and the dull side will be called the emulsion. The data
master film is comprised of two layers of the same material, layed emulsion to emulsion.
The spooling can be accomplished by taking two rolls on their shipping cores, taping the ends
together so that the film emulsions are in contact, and winding the film onto the supply spool
from both shipping cores simultancously. Install the freshly loaded supply spool into the data
master carriage so that the film feeds in the manner shown on the loading diagram on the
inside of the access cover. Thread the film over the rollers as indicated in the loading dia-
gram (figure 2-5). If there is difficulty in threading the film over the rollers due to the close

spacing, splice the new roll of film onto the old before the supply spool is completely empty .

2-3
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Figure 2-3. Chip Cassette in Operating Position

2-5
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IFigure 2-5. Data Master Loading
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i-i0.  CHIP HOLDER SUPPLY. Slide back the chip holder supply access cover. Pull the
pressure plate toward the rear of the unit. (All directions are given with the operator stand-
ing ni the rear of the unit facing forward.) Load the chip holders in front of the pressure
plate so that the silhouette of the chip holder, as viewed from the top, exactly matches the
idlecal affixed to the chip bholder supply access cover. That is, the hooks are to the left and the

hook opening is towards the rear (figure 2-6). The number of chip holders loaded into the

suppiy should not exceed 35.
2-1i, TELETYPE OPERATION.

“=12. DESCRIPTION. Digital input information is supplied to the Chip Format Printer via
u Model 35 Automatic Send-Receive (ASR) Teletypewriter Set manufactured by the Teletype
Corporation, Skokie, Illinois. Operation of this teletype device requires a one-inch wide

vaper information tape (¥riden type 1055605 or equivalent).

Y~13, The Chip Format Printer is designed to accept the American Standard Code for Infor—
mation Interchange (ASCII) from the teletype. The ASCII code is an eight level code, the
cighth level of which is a vertical parity bit. Parity for the teletype and the Chip Format
Printer is even. Power for the teletype and the printer is supplied separately. Turn on of
ine teletype is accomplished by placing the teletype mode switch to the LOC position. A
pendant cable, terminated in a 24-pin connector is attached to the teletype to provide inter-

ince with the printer. This pendant is plugged into connector 1A3J2 on the right rear side of

ihe printer electronic console at installation.

“=14. Installation, maintenance, and servicing information for the Model 35 ASR Teletype

can be found in the Teletype Corporation Bulletin 280B, Volume 1 and Volume 2 and Bulletin

HIHT T,

#-15., PREPARATION OF PUNCH TAPE,
NOTH
The Chip Format Printer should not be turned on during punch tape preparation
hecause the information will cause the servos to operate. The teletype unit
should be installed and lubricated and contain punch tape and hard copy printout

paper loaded as directed in Teletype Corporation Bulletin 208B, Volumes 1

and 2,

Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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i, ihe teletype unit should be turned on by placing the mode switch at LOC. The punch

it switeh should be momentarily depressed, and the program control switch should be placed
in the off position. The SPACTE. BAR and REPT keys of the keyboard should be depressed to
penerate a series of spaces on the punch tape for a leader and for space for a keying or log

niumper.  Control information should then be punched on the tape using the format in table 1.

'ABLE I. TELETYPE FORMAT
TTLETYPE FORMAT Example

{nformation Separator - One Character -

Sign Y One Character +

Y Value - Four Characters '|,2_58 !
iisformation Separator - One Character - |
Aziruth Value - Four Characters 1692

irformation Separator - One Character - Control
Sign X - One Character + Se(z)‘icion
X Value Five Characters 26371 Tape
information Separator - One Character -

bSecurity Classification - Two Characters RS ]

information Separator - One Character -

Number of Prints - Two Characters 12

{ninrmation Separator - One Character -
*5tart of Message - One Character -

instaliation Identifier - Two Characters 10

Mission Identifier Eleven Characters 903912A1206

Dete - Six Characters 181263 1 nfoi ‘;‘;;tﬁon
iminlargement Factor - Two Characters 14 Section of
Geographic Coordinates - Eleven Characters 6147N10132E Tape
Ihoto I'rame Reference - Ten Characters +2634-1258

Oriontation Tour Characters 1693
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TABLE I. TELETYPE FORMAT (cont)
TELETYPE FORMAT Example

i%iizsgzzzrspaced into the _ Ten Characters -
*End of Address (EOA) -  One Character -

Machine Readable Code -  Sixty-eight Characters - Print

Minimum =~ A4 e Information

*End of Transmission - One Character - Sef}:cailon of
(EOT) , ’ pe
*MPC Parity Check - Three Characters 051
*Stop Code (DC4) ~  One Character -

computer.

Note:  Carriage return and line feed symbols will be supplied as needed by the

*Indicates these codes must appear in this position.

2-17. All of the characters representing the 26 letters of the alphabet, the 10 decimal digits,

plus sign (+), minus sign (-), period (.), space, carriage return and line feed are punched on

the digital tape in conventional typewriter keyboard manner, The five control characters are

punched by depressing the following sets of keys simultaneously:

Control Character

Start of Message (SOM)

Stop Code (DC4)

End of Transmission (EOT)

End of Address (EOA)

Information Separator (IS7)

Keys

CTRL and A
CTRLand T
CTRL and D
CTRL and B
CTRL, SHIFT AND O (letter)

IMPORTANT NOTES:

1. The order of the control portion of the tape format, plus SOM, EOA, EOT,

master parity check, and stop codes must be strictly adhered to since the Chip

Format Printer is internally programmed to receive information only in this

sequence,

2-11
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Deeimal points or periods should not be inserted in the control section of the tape.

‘“heir position is internally programmed in the printer.

3. HaY, X, or azimuth command number is not large enough to use all of the avail-
able character spaces in the tape format, the unused most significant digits must
contain zeros (U), IFor example, the Y value in table I is +1258, representing a
motion of +125.8 millimeters. If the desired Y value for motion was -5.8 milli-

ineters, the Y value must read -0058.

T:e master parity check number represents the total of all digital words pre-
coding (not including) itself. As in note 3, if the master parity number is under
164, that is, does not fill its most significant digit, the most significant digit

should contain a zero,

2-18. INFORMATION READIN. The digital punch tape should be placed in the program tape
roader by pressing the tape lid release button, inserting the tape between the tape guides, and
inen closing the tape lid. This operation must be done with the teletype mode switch in OFF.
After tape insertion, turn the mode switch to LOC. All magazine and reservoir loading and
initial alignment should have been completed previously. The input information is read in by
momentarily depressing the TAPE READIN switch on the Chip Format Printer lower left
control panel., This should only be done after the target film has been properly aligned to the
fiducials.

NOTH

The TAPE READIN switch controls some neccssary internal functions when
denressed; hence, wherever a digital tape is read into the printer, the TAPE
1333ADIN switch on the printer, not the START switch on the teletype, must be
asad.

The digital tape will automatically stop at the end of the data block or at the occurrence of o

arily error,
2-19, CONTROL PANEL OPERATION

420, DESCRIPTION OF SWITCH AND INDICATOR FUNCTIONS. Similar operational
iinctions are generally grouped together on the same front panel. For example, the upper

212
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left front panel contains all the malfunction indicators. Any indicator illuminated in red
signifies a malfunction of that particular function of the unit or an operator performance
override. The lower left front panel contains switches and indicators for chip and exposure
control. The upper right front panel contains the target film mensuration counters. The
lower right front panel contains the controls for target film manual operation. The controls

and indicators are illustrated in figures 2-7 through 2-9 and are described in table II.

TABLE II. CONTROLS AND INDICATORS

CONTROL OR
INDICATOR FUNCTION

UPPER LEFT FRONT PANEL (Figure 2-7)

MAIN PWR Applies 115 volts, 60 Hz to the unit when depressed,
switch which activates the -12 vde, +6 vde and +19 vdc power
supplies. The vacuum pump is turned on and the

+28 vde relay and solenoid power supply is fed to the

front panels only.

STANDBY - ON In the ON position, after a five-second delay, +28 vdc

switch regulated and +28 vdc relay and solenoid power is

distributed throughout the system. The unit is now
ready to be operated.

CHIP CASS EMPTY Lights when the supply of chips in the cassette has
indicator been reduced to 0 to 25 chips depending on chip
thickness. This indicator will only light during

operation, This signifies that the supply of chips is

very low,
MAG POS and The magazine position indicator indicates the two
MASK SIZE
. S possible magazine positions due to the two different
indicators

format sizes (55 mm and 80 mm). The mask size

indicator identifies which mask (55 mm or 80 mm)
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PABLI s CONTROLS AND INDICATORS {cont)

H

ROL OR {
To SUAPOR | FUNCTION
; e
3 and | s in place. These two indicators are used in con-
RN PAD i i ) L e
. | junction. When the magazine is in the wrong position
N for the mask that is installed, both indicators will
: dizminate red indicating the discrepancy. When the
: magazine is in the proper position, both indicators
: will illuminate green.
SUPACRIAST EMPTY | Signifies that the data master film supply spool on the
sdicator I , . .
: dats master carriage is almost empty.
“nslicator g Signifies that the pressure in the accumulator is
} above anproximately 200 mm Hg. This is a mal-
FREE N
3 Tighis when there is approximately one liter of
: i - R e . N - .

\ | fluid icft in the dispensing tank.

At adicator Lights by an air flow switch in one of the exhaust |
ducts when there is failure of the exhaust fans in i
the print console. !

OMAG FULL Signifies that the magazine is full and cannot accept

indicator ;
ok #ny more chip holders. When the STANDBY-ON

button is in STANDBY the DEV MAG FULL indicator
will be 1it at all times. This does not necessarily
mean that the development magazine is full, During
operation, the DEV MAG FULL indicator will flash.
This is a normal condition. When this indicator
remains on continuously, that signifies that the

magazine is fuli.
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CONTROLS AND INDICATORS (cont)

CONTROL OR
INDICATOR

FUNCTION

DATA LAMP T'AIL
indicator

PARITY ERROR
indicator

AIR- FI LM DRY
indicator

Signifies that the data recording lamp has burned out.
This will occur only during operation of the unit.
After data recording lamp burnout and subsequent
lamp replacement, this indicator will remain illumi-
nated until the first print cycle, where upon it will

extinguish, indicating all is well again,

When there is a word or vertical parity error during
tape readin the VERT section of the PARITY ERROR
will light. At the end of tape readin, if there is a
master or longitudinal parity error the LONG section
will light, This indicates that there is an error in the
punch tape, or else the teletype transmitted the-

wrong information.

The AIR portion is a malfunction indicator and lights
when the air pressure coming out of the main pres-
sure regulator (which is set for 25 psi) falls below

15 psi.

The TILM DRY portion is a switch that when depres-
sed feeds air to the air bars underneath the target
film. This function is used at the end of a run to dry
the bottom of the film before it is rewound onto the

film spools.

2-15
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TABLT i, CONTROLS AND INDICATORS {cont)

CONT
INDICATOR

LOWER LEFT FRONT PANEL (Figure 2-8)

143G:IC RESET
switch

TADPE READIN
switch

SERVG POS COMPIL
indicator

VinW LAMP gwiteh

X KEROR indicator

'ILM TYPF switch

ATC VIEW switch

TUNCTION

A momentary switch used to reset all the digital
logic. 'I'his switch does not reset the mensuration

counters,

When depressed, starts the teletype tape reader to
feed information to the memories. Tt also has a
self-hoiding coil that keeps the switch depressed
until the entire tape is read in or until the unit

determines that there is a parity error.

Lights after the three servos (Y,8, and X) have

achieved their final position.

Turns on the auxiliary viewing lamps under the

format area.

Lights whenever the ALC light reading exceeds the
range of the AEC system. That is, the target film is

either too dark or too light.

A six-position selector switch, four of which are

unmarked and are for use with future chip types.

Switches two different light sensors into the AEC
system depending on whether it is desired to have the
large automatic sensors determine the light reading
or the small sensor in the 10X viewer. In the 10X
mode, the holding coil releases at the end of a run

or when the AFC & PRINTS REQD switch is depres-
sed to RESET TO AUTO,
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TABLE II.

CONTROLS AND INDICATORS (cont)

CONTROL OR
INDICATOR

FUNCTION

10X VIEW switch

EXPOSURE CONTROL
switches

PRINTS REQD switch

When AEC VIEW switch is depressed to 10 X, it is
necessary to press the 10X VIEW switch to take an
AEC reading., This would be done only when the 10X
viewer is positioned over the area where a light
reading is desired. This switch has a holding coil,
which will release five seconds after the switch is

depressed.

Consists of seven switches labeled +1, +2 etc. De-
pressing the +1 switch increases the normal exposure
by 1 stop, +2 increases the exposure by 2 stops, etc.
The same holds for the switches labeled - (minus)
wherein the exposure would be decreased. These
switches contain holding coils, which cause them to

go back to NORMAL at the end of each run.

In the AUTO position the punch tape via the teletype
unit determines the number of chips that will be
printed. When depressed to MAN, the number of
prints is set in by the operator from the front panel.
In the MAN mode there is a holding coil which re-
leases at the end of a run or if the AEC & PRINTS
REQD switch is depressed to RESET TO AUTO.
Depressing LOGIC RESET will also release the
holding coil, and the switch will return to the AUTO

mode,
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TABLE L

LCONTROL OR
INDICATOR

My PEINTS MAN
switch

PRINTS PRINTED
indicator

PRINTS REQD
readout

1> HOLDERS
RIMAINING
moeter

ARC & PRINTS REQD
switeh

IO

343 - NO GO indicator

CONTROLS AND INDICATORS (cont)

FUNCTION

The number of prints manual thumbwheel switch is
used when the print quantity is desired to be set

from the front panel.

Indicates the actual number of chips that have been

picked up by the platens to be printed.

Indicates how many prints are to be made in any
particular run. When the PRINTS REQD switch is
in the AUTO position, the punch tape information
[rom the teletype unit determines the number in the

PRINTS REQD readout, When in MAN mode, the

NO PRINTS MAN thumbwheel switch sets the number.

Indicates the number of chip holders left in the chip

holder supply.

When depressed, releases the holding coils in the
ALLC VIEW switch and the PRINTS REQD switch so
that they reset to the AUTO mode.

NO GO portion lights if any of the malfunction indi-
cators are illuminated, If all functions are satis-
factory, the NO GO portion will extinguish, but the
GO section will not light until the servos have been
properly positioned and the data master has been
fully printed. The GO light indicates that printing

can now take place.
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TABLE II. CONTROLS AND INDICATORS (cont)

CONTROL OR
INDICATOR IFFUNCTION

PRINT switch Starts the printing cycle and remains lit only while

the print cycle is in process.

ELAPSED TIME meter Indicates the total time that the unit has been on,

UPPER RIGHT FRONT PANEL (Figure 2-9)

MENSURATION The X and Y counters indicate the travel in milli-
counters meters and the azimuth counter indicates rotation
in degrees.
ZERO RESET switches Reset the respective mensuration counters to read
Zero.
END OF FILM (upper) Lights when one film spool (either supply or takeup)

indicat
ndieator is nearly empty. The illuminated arrow points to the

spool that is nearly empty when the azimuth drive is
in the zero position (see AZ POSITION). This indi-

cator shows the end of film for the upper track only.

FILM FOOTAGE This resettable counter indicates the length of film

UPPER TRACK
that has been transported on the upper track. The

counter

counter is capable of reversing itself so that no
matter how far the film is transported or in what
direction, any particular frame on the roll should
always register the same footage reading on the
counter, This counter indicates feet in 0.2-foot
increments.

FILM FOOTAGE Same as FILM FOOTAGE UPPER TRACK except that

LOWE ACK

OWER TRACK this counter indicates footage on the lower track,
counter

2-19
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PABLY L

CONTROL OR
INDICATOR

CONTROLS AND INDICATORS (cont)

FUNCTTLON

N OF FILM (lower)

indicator

BIAS TRIM

juystick

AZIMETH

MANUAL switch

Cperation switch

MANUAL SELECT
switch

Same as END OF FILM (upper) except that this indi-

cator shows end of iilm for ihe lower track,

FOWER RIGHT FRONT PANEL (I'igure 2-9)

Adjusts the bias voltage which proportions the tension

on the [ilm spools. 'This adjustment is necessary tc

keep the film from creeping in the X direction.,

Adjusts the speed of the X and Y drives in the
manuai mode, It is nccessuary to depress the oper-

ation switch before the joystick has any control.

Adjusts the speed of the azimulh dive wn the munuai
mode. It is necessary to depress the operation

switch before the azimuth conirol has anv etfect.

Depressing this switch to either the FAST or SLOW
position causes gross speed changes in tie X, Y and

azimuth drives in the manudat mode,

Used in conjunction with the joystick and the
AZIMUTH control. Depressing the operation switch

allows these controls to come into play.

When depressed to X-Y, only the X and Y drives are
operational in the manual mode. When depressed to
A%, only the azimuth drive is operational in the
manual mode. Ail three drives cunnot be vperated

simultaneously.
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TABLE IL

CONTROLS AND INDICATORS (cont)

CONTROLS OR
INDICATORS

FUNCTION

FILM DRIVE CHANNEL

X - Y - AZ switch

AZ POSITION indicator

Selects which channel is operational in the manual

and automatic mode.

This is the AUTO-MAN mode switch. In the MAN
position, manual operation of the three drives can be
effected. A holding coil holds the switch in MAN
position. When TAPE READIN is depressed, the
holding coil releases, and the switch goes into the

AUTO position,

Lights at three different positions of the azimuth
drive: the ZERO position, the starting point for

all servo runs, and the two LOAD positions when
either the supply or takeup spools present them-
selves at the front loading doors. The indicator
light gives only the approximate position for ZERO;
the precise positioning is made with respect to the

fiducial marks.

MISCELLANEOUS

CYCLE COUNTER

AEC READ - 10X VIEWER

Counts each time the platens extend and is located at

the rear of the unit near the data master carriage.

The positioning lever on the 10X viewer assembly can
be placed in either of two positions. In the 10X
VIEWER position the viewing screen is in operation.
In the AEC READ position the light sensor for the
10X mode is placed in the light path.

2-21
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Lower Left Front Panel

Figure 2-8.
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2-21. TARGET FILM INITIAL POSITIONING., When a mask and a roll of target film bave
been properly installed in the unit, target film initial positioning can proceed. Depress
LOGIC RESET momentarily. Depress X-Y-AZ to MAN. Depress MANUAL SELECT to AZ.
Depress the operation switch and rotate the azimuth either cw or ccw until the AZ POSITION-
ZERO lights. Depress MANUAL SELECT to X-Y. Using the operation switch and joystick,
slew the proper film frame into view and align the film fiducial markers with the mask
fiducial markers. If the film creeps in the X direction when the operation switch is released,

adjust the BIAS TRIM until it stops.

2.22. TARGET FILM SERVOING. Manually position the target film as in paragraph 2-21.
Place a punch tape in the teletype tape reader by placing the teletype mode switch to OF'F,
pressing the tape lid release button, inserting a tape between the tape guides, and then closing
the lid, Turn the mode switch to LOC. At the Chip Format Printer, depress LOGIC RESET,
depress the X, Y and AZ mensuration counter ZERO RESET switches, All three counters
should read zero. Depress TAPE READIN, When the entire tape has been read in, the
servos will start to move in sequence: first Y, then azimuth, and finally X. If the film oscil-
lates slightly in the X direction, the BIAS TRIM may be used to stop it. When all three servos
have come to their final position, the SERVO COMPL indicator will light.

2-23., OPERATOR MANUAL OPTIONS.

9-24. FILM TYPE. This selector switch must be placed at a position corresponding to the
type of chip film being used.

2-25. EXPOSURE CONTROL. It it is found by previous experience with the Chip Format
Printer that the normal automatic exposure control does not give satisfactory exposures on a
particular frame, one of the seven EXPOSURE CONTROL switches may be depressed. The
+1 switch increases the normal exposure by one stop, the +2 switch increases the normal
exposure by two stops, etc. The -1 switch decreases the exposure by one stop, etc. The

proper EXPOSURE CONTROL switch must be set before printing.

2-926. 10X VIEW. After the data master has heen completely printed and the GO indicator
lights, the operator can decide to use the 10X VIEW AEC rather than the auto AEC. The AEC
VIEW switch must be depressed to 10X, After placing the positioning lever on the 10X viewer
assembly in 10X VIEWER position and turning on the view lamps, the magnified film image

2-25
Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5



Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5

ez Seenoon the viewing sereen,  After the proper point has been selected, leave the print.
ineoin that position, Place the positioning lever in the AEC READ position, shut off the
vo=, and then depress the 10X VIEW switch to AX.C READ, The Xenon exposure lamp
cine on and the AR reading will be stored in the servo, After six seconds, the Xenon
amp will extinguish sod the print magazine mav be moved to the print position.
dong can now take nlace hy simply depressing the PRINT switch, [f there is a change of
sind s desired 1o en back to the auto ALC mode, depress AFRC & PRINTS RFEOD to
AUTO, This may he done even after the 10X VIEW AFC reading has been taken

#» done before printing .

HRED. T for any reason the digital punch tape does not supply the unit
s praner information on print quantity, this information can be put in manually. De-

switeh to ATAN and set in the print quantity with NO PRINTS MANIIAT,

The PRINTS REQD readout should reflect the same number as on the

siteh. B OH s degieed 10 go back to the auto mode, depress AEC & PRINTS

Verad conditions that must he fulfilled before printing can proceed. The

13 Be properiv positioned and the SERVO COMTPI, indicator must be on. The NO
amst b 6 and the GO indicator must be on.  This implies that the data master

sipletely printed and the data master carriage has returned to the data recording

sumber of chip holders in the chip holder supply must equal or exceed the
oihe PRINTS REQD readout. There must be room in the development magazine
¢ o the prints. In fact, it would be preferable to always use an empty development
ance this would preciude the possibility of error. The print magazine must be in

position corresponding to the mask size used, All access covers and doors must

prevent light feaks and the VIEW TLLAMP switch must be off. With everything
Cvendiness, remove the Tight trap from the chip cassette and gently lower the
e anrer chin container 1ifting knob hy pulling out the side locking knob, (See

wess the PRINT switeh,

Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5



Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5

2-30. COMPLETION OF OPERATION.

2-31. When the PRINT switch light goes out, printing is complete. Before removing the
development magazine, release the chip cassette locking knob and pull the lifting knob all the
way up. Insert the light trap into the chip cassette. This must be done because removing the

development magazine will allow fogging of the chips in the cassette.

2-32. Before the target film is rewound, the liquid gate must be dried on the under side.
This is accomplished by depressing the FILM DRY switch and allowing the air to flow until
drying is complete. Depress LOGIC RESET momentarily, depress X-Y-AZ to MAN, and
rewind the film back onto the supply spool. Depress STANDBY-ON switch to STANDBY and

MAIN PWR switch to off. At the rear of the electronics console, shut off the air supply.
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SECTION III

THEORY OF OPERATION

3-1. PRINT MAGAZINE,

3-2. The theory of operation for the print magazine is divided into a discussion of the
turret assembly (paragraphs 3-3 through 3-26) and the auxiliary vacuum and air systems
(paragraphs 3-25 through 3-41). TFigure 3-1 presents an overall view of the print magazine

sequence.

3-3. AEC. The AEC has two modes of operation: AUTO and 10X. In the AUTO mode, the
main light sensor is automatically positioned to the center of the format area, and a light
reading is taken and stored by the AEC servo. The light sensor for this mode is affixed to
the underside of the dark slide doors. This sensor consists of two Amperex RPY20 cadmium
sulphide photoconductive cells connected in parallel. In the 10X mode, the light sensor is
affixed to the 10X viewer assembly and can be positioned at any point along the center line of
the format area in the fore-aft direction by moving the print magazine. The 10X mode sensor
consists of a single Amperex RPY14 cadmium sulphide photoconductive cell, In the AUTO
mode, the light sample is approximately a 1-inch square area, while in the 10X mode the

light sample is approximately a 0.25-inch diameter circle.
3-4. AUTO - 10X Mode Switching (figure 3-2).

3-5. In the AUTO mode, all that is required is to place the print magazine into the print
position and depress PRINT switch 1A1A4S16. To operate in the 10X mode, AEC VIEW switch
should be depressed so that the 10X position of the switch illuminates. This energizes auto-
10X relay 1A3A5K2 (located in the AEC servo drawer of the electronics console), which
switches out the main light.cell and switches the 10X light cell into the servo loop. In addi-
tion, AEC read relay 1A3A5K1 energizing line is switched from the auto loop to 10X VIEW
switch 1A1A4S12. When 10X VIEW switch 1A1A4812 is depressed so that the ALC READ
position of the switch is illuminated, AEC read relay 1A3A5K1 is energized, which turns on
the print lamp and the AEC servo, This switch also energizes six-second time delay relay

3-1
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TAZAIKAL, After six seconds, relay K41 closes, removing the ground from the holding coit
of 10X VIEW switch 1A1A4512, which in turn, deenergizes AEC read relay TASASKI, This
shuts off the exposure lamp and deenergizes the ALC servo. Relay K5 does not function in
ihe eircuit at this time. At the end of a run, last-rotate relay 1A2A1K32 energizes opening
comtacts 19 and 18, which releases the holding coil of ALC VIEW switch 1A1 A4813, therehv,
readying the circuits for another run (with the choice of the AUTO or 10X made). (A run is

coasidered any number of duplicate exposures of the same target. )

AlLLC Servo (figure 3-3).

2

REV The AEC servo consists of a size 11 motor-tach combination, geared to a 10K feod-
buck potentiometer and a 1 meg® time potentiometer, which sets exposure time on electeonic
dmer refay 1A3AGKS. In addition, there is a limit switeh which illuminates the EXP FRROR
lamp ront panel), whenever the range of the AFC serve is exceeded, n the ALITO mode
arto-10X relay 1A3A5K2 is deenergized, connecting R9 feedback potentiometer into the hriieo
wiih the main light cells 1A2V1 and 1A2V2. The bridge excitation is 10 volts, 60 Hz nsine
step-down transformer T1., When a light reading is called for., A resd veloy Ko encrgivos
connecting +28 vde and 115 volts, 60 Hz to the servo moter and amplifier. Feedhack notenti-
stietor RY balances the bridge, and the servo comes to rest, The time potentiometer is now
sroperly positioned to set electronic timer relay TABASK?S for whe exnosnre level rensd hy the
light cells. After six seconds (determined by six-second time dclay relay 1A2ATK4 T, ALC
cend volay K1 deenergizes, removing the ac and de voltage from the servo motor and amnli
fer. Time potentiometer R10 remains in the same position throughout the run, The servae
i# not energized again until the next AEC reading is called for at the start of a new run. In
the 10X mode, auto-10X relay K2 is energized and feedback potentiometer RY is switched
inte the lower bridge containing the 10X light cell 1A2V3. 'The overation and resnlts nre the

s4me ag ahove,

e DARK SLIDE DOORS (figure 3-4). Before power is applied to the system, it must he
miade certain that the dark slide doors are closed, otherwise the platens will start to extencd
44 Lhe same time the doors start to close and a iam is most likely to ocour. \When 925 e i
spplied to latching relay Ki through C4, relay K1 is pulsed down in the direction of the arrow .

Capacitor C4 takes approximately 5 milliseconds to fully charge, and thereafter, has no
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effect on the operation of relay K1, When +28 vdc is removed, capacitor C4 discharges
through resistor R11 and is ready for the next power turn on. With +28 vdc applied through
pin 1 of relay K1, relay K3 is energized and in sequence energizes door-close solenoid
1A21L1. When the doors are fully closed, door-close switch 1A2521 actuates, deenergizing
relay K3, which deenergizes door-close solenoid 1A2L1. If the doors were accidently or
forcibly opened, door-close switch 1A2521 would actuate, energizing door-close solenoid
1A2L1, and the doors would close again, The doors always remain where they are placed
until they are energized into a new position. When deprcssing PRINT switch 1A1A4816,
latching relay K1 is energized, in the up direction, removing power from the dark door-close
circuit and allowing the doors to be opened at the proper time, K1-6 now applies +28 vde
through the normally closed contacts of relays K4 and K5 to energize AEC read relay
1A3A5K1 when in the AEC VIEW-AUTO mode. This turns on the PRINT lamp, operates the
AEC servo, and starts the recording of the AEC reading. In addition, +28 vdc is applied to
pin 2 of relay K5, but relay K5 does not energize until the ground connection is made through
six-second time delay relay K41, Power is also applied to pin 6 of relay K4, starting the 6-
second timing, After six seconds, relay K41 energizes, making ground contact through pin 7
of relay K5. Relay K5 energizes door-open solenoic 1A212. When the doors are fuliy open,
door-open switch 1A282 actuates energizing relay K4. With relay K4 energized, power is
removed from relay K5 and, ultimately, door-open solenoid 1A212. Door-open switch 1A252
is actuated by the doors themselves and not the solenoid. Therefore, switch 1A282 remains
actuated, keeping relay K4 energized. Relay K41 is also deenergized, and it resets itself,
At the end of a run, last-rotate relay K32 energizes, and at the appropriate time (when the
platens are completely retracted and not rotating), +28 vde is applied through diode CR8 to
pin 4 of relay K1, energizing it in the down position. Power is removed from the door-open
circuit and is applied to the door-close circuit (relay K3 and solenoid 1A2L1). The doors

now close and the unit is ready for another run.

3-9. FILTER WHEEL (figure 3-5). The filter wheel is an eight-segment glass disk with
pie-shaped Inconel neutral density filters affixed to it. It is located in the Xenon print lamp
housing and is used to attenuate the printing light (depending on the type of film used as the
output material), The densities of the filter wheel segments are 0 to ND 2.1 in ND 0.3 steps

as indicated in figure 3-5, The filter wheel is driven by a Ledex digimotor, which is a
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simple type of stepping motor. The digimotor is driven by a solid state pulser with 100 vdc
output pulses, through an internal SCR type circuit. The controlling element is a notch
homing-type wafer switch (1A1A1830), which is pictured in figure 3-5. When the notch on the
wafer switch comes to the clip which is completing the circuit, power is removed from pulser

1A2A1Y2, causing the digimotor to stop. The digimotor is held in position by a detent,
NOTE

In figure 3-5, all numbers such as .3, .6, .9, etc. (located on switches 1A1A481
and 1A1A1830) refer to filter wheel neutral density positions, and all similarly
numbered contacts are electrically connected. Also, all contacts marked X are
connected together and go to EXP ERROR lamp 1A1A4DS1, Switches 1A1A485

through 1A1A4S11 are holding coil switches connected through a bailing circuit

(not shown) so that only one switch remains actuated at any one time.

3-10. When the AEC reading is taken, the filter wheel is always in the same position regard-
less of the film setting on the front panel. This position is called the reference position and
occurs automatically without requiring opcrator attention. When power is first applied to the
unit, the dark slide doors are closed, so door-open switch 1A282 is open and relay K45 is
deenergized. The ground return for the digimotor pulser is through the normally closed
contacts of relay K45-18 to the reference position, ND .3. The pulser will have an output
until the digimotor steps switch 1A1A1S30 to ND .3 position. The power is then removed
from pulser 1A2A1Y2, which causes the digimotor to stop. When PRINT transilluminated
switch 1A1A48S16 is depressed, door-open switch 1A2S2 is closed, and relay K45 energizes.
FILM TYPE switch 1A1A481 and its associated seven switches 1A1A485 through 1A1A4S11
control the position of the filter wheel. Switches 1A1A4S5 through 1A1A4811 are shown in
their normally open positions, and switch 1A1A481 is shown in the extreme cw position.
NORMAL switch 1A1A4S8 does not have a holding coil, so it always returns to the position
shown after it is depressed and released. The other switches remain in the actuated position
when they are depressed until another switch is depressed. That switch will then release due
to the bailing circuit, When relay K45 energizes, the 60 Hz return is applied through relay
K45-20 and the left-side contacts of switches 1A1A4S5 through 1A1A48511 to a 0 position of

switch 1A1A481. The filter wheel was previously in its reference position ND .3.

3-9
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Power is therefore applied to the pulser, and the digimotor steps around until the notch of
swileh 1A TA1IS30 reaches the 0 position. The digimotor now stops. A similar sequence will
vecue lor any other position of FILM TYPE switch 1A1A4S1 or transilluminated switches
IATA4RS through 1ATA4S811. Tiowever, if these switches are positioned so that the 60 Hz re-

Lern s applied to any contact marked X, the filter wheel will not move, but retain its last

position,  In addition, EXP ERROR lamp 1A1A4081 also illuminates after the dark slide doors

open. This indicates that the lilter wheel cannot move the number of stops called for (usually .
by the seven switches 1A1A485 through 1A1A4S811) without going into the region of incorrect

densily. For example, if the filter wheel is in the 0 position as shown, and it is required to =
move one stop less dense, +1 switch 1A1A4S7 should be depressed, Pressing this switch,

will connect the 60 Hz return on the contact marked X. EXP ERROR lamp 1A1A4081 will il- -

Tuninale because the filter wheel cannot set to a position less dense than 0 ND. A similar

uation will happen tor any other like occurrance. =

Sotio UHIP DROP (figure 3-6). The chip dropper consists of two 20 oz-in. dc torque motors,
cachn driving a shaft on which is mounted three rubber rollers. Each shaft rotates indepen-
dently, Inorder to drop a chip, one set of rollers, called the No. 1 rollers, rotates approxi-
mately 300 degrees towards the center of the chip drop assembly. This drives one end of the
chit oul of the chip cassette. The No. 1 roliers now rotate back to the start or return posi-
fion.  When the No. 1 rollers come back to the return position, the No. 2 rollers start to

rofate towards the center of the chip drop assembly, driving the other end of the chip out of
i chip cassette and onto the platen, The No. 2 rollers now come back to the return position,

aiwd the chip drop is complete,

Ilectrically, the chip drop is accomplished as follows. When power is turned on in
the unit, the rollers will drive until both sets are in the return position. This means that

K& and K61 are both energized down, and S34 No. 1 retract switch is actuated. K18 is de-
encrgized so that R89 and R90 are in the current path to their respective motors so that the
molers are not unduly heated while the unit is just idling. With these resistors in the circuit,
there 1a still sufficient torque so that the rollers can return to the return position even if
they are disturbed. When the PRINT switch (front panel) is pressed, K1 closes and K18 is
anergized, shorting out 389 and RY90. When the platens extend fully, 1A284 platen extend

switeh 1s actuated, energizing K10. K10-4 applies 28 vde to K60-9 through €25, pulsing K60

“=:% Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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G, e §oemp drop molor B7 sow drives in the drop dircction and the No. 1 rollers drive
one side of the chip out ol the ¢hip cassette. When the molor comes to the end of its rotation,
S No. | odrop switeh is actuated, pulsing K60 down. With K60 in this position, excitation to
137 is reversed, and now the roilers are driven back to the return position. At return, 534

¢ retirn switeh is actuated, pulsing K61 down through C26. No. 2 chip drop motor B8
sow drives in the drop direction, driving the other end ot the chip out ol the chip cassette.
“io hip tulls onto the waiting platen. At the end of the drop sequence, S35 No. 2 drop switeh

el

. energizing w61 down, The excitution Lo Bé s reversed, and the No. 2 c¢hip drop
moltor and rollers return to the return position. A similar sequence occurs cach time the
platens extend until the proper number ol chips have been dropped. At that time counter

Il

ot reluy K38 is energized, opening up conlacts 18 and 19, K10 can no longer be encrgized

and no more chips are dropped.

{20, PLATEN EXTENSION AND RETRACT (igures 3-'7 through 3-9 and 3-20). ‘I'wo con-
ditions must be satistied betore relay K7 will energize. ‘The turret must be in a 90-degrec
nesition (any one of four positions), and the dark doors must be open. When these conditions
s fuifiiied, the respective reiays will energize, completing the ground leg for relay K7. At
the mitisl application ol +28 vdce to the unit, turret 3/4 rotate switch 1AZS812 pulses relay K8 -

throngh capacitor C2. The turret will normally be in a 90-degree position, so that us soon

¢ durk doors open, relay K7 will energize through relay K8-10, Plus 28 vde is now ap-

plied Lo motor 1A2BI through the path of relays K37-15 and 16 and K7-4 and 6, platen 3/4

wiend switch 1A2818 No. 1 and 2, and relay K6-10 and 7. When the platens have extended
374 ol their full stroke, platen 3/4 extend switch 1A2818 deactivates, and resistor ko is
oliced in series with the motor, slowing it down. Just prior to being fully extended, platen
2/1 oxtend switeh 1AZS18 closes again, shorting out resistor R5 and putting full power on the

[RRLS]

s0 that maximum pressure is applied to chip and target film during exposure, When

o plotens are tuily extended, switch 1A284 (figure 3-8) actuates, After a chip has been

dropped on the platen as signified by the closing of the contacts of K62, which is actuated by

]

435, No. 2 chip drop switch actuates and after a delay of about 200 milliseconds (provided hy
resrgtor k49, capacitor C20, and transistor Q10) platen extend relay K37 encrgizes. The
cnerpizing of relay K37 {figurc 3-7) breaks the +28 vde path to motor 1A2B1. (Lkven though

cower is removed from the motor, the platens camnot be forcibly retracted at this time due

" Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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Lo ke netion of the one-way clutch which is held in place by the platen detent solenoid.) Re-
lav il is energized in the down position by relay K37-16 and 17. In addition, relay K8-i

s slso energized in the down position by the same contacts of relay K37, so that relay K7

I

oecomes decnergized. With relay K8 energized in the down position 2.5-second delay relay
K4 starts timing,  After 2.5 seconds relay K9 encrgizes and +28 vde is applied to platen
moter TAZBL in the retract direction by relays K39-7 and 1, K9-2 aad 6, and K6-3 and 2. In
addition, K35 is energized by K39-7 and 1, K9-2 and 6, and K37-7 and 8 (figure 3-20). K35
applies +:23 vde to platen detent solenoid 1A2L3, relcasing the one-way cluteh and allowing the
platens to retract. When the platens are fully retracted, platen retract switch 1A283 actuates.
puising relay K39 to the down position through capacitor C8. Relay K39-6 encrgizes relay K6

in the up position, removing power from platen motor 1A2B1. Resetting for the next platen

wion oceurs when relay K7 energizes after the turrct has rotated 90 degrees. Platen
retract switeh 1A283 is actuated by a cam, driven by a one-way clutch in the extend-retract
gear train, This cam remains stationary during the platen extension and only rotates during
the retract cycle. Therefore, platen retract switch 1A283 remains actuated during the platen

cxlension, deactuated at start of the retract cycle, and actuated azain at full retract,

=44 Uil COUNT (digure 3-10), Chip counting works in the same manner, whether in
AUTO or MAN PRINTS REQD mode. The only difference is that in the AUTO mode, the
number of chips to be printed is fed in by the tupe and in the MAN PRINTS mode, the front
vunel thumbwheel switch sets the number. When chips are to be dropped, vacuum is switched
to ihe platen at the chip drop station only at pluten full extend. If a chip has been dropped :und
properly seated, the appropriate VAC switch (PS I, II, III, and IV for platens I, II, III and I\
respectively) will close, indicating that a chip is on and properly seated. The VAC switch
remitins actuated until vacuum is removed from the platen at the eject station, Since the
operation of all the platens are similar, only the operation of platen I will be described.

When a chip is dropped on platen I, VAC switch | actuates, energizing VAC switch I relay

K65, Since relay K27 is energized at this time (see figures 3-18 and 3-19), +28 vdc is ap-
plied to relay K52-3. Relay Kh2 energizes, supplying a count pulse through decnergized chip
counter equal relay K38 to a one~-shot multivibrator in the electronics console. When the

chip counter is in the quiescent state, regulated -12 vde is applied to the one-shot multivi-

brator through relays K52-4 and 2 and K38-3 and 4. The one-shot multivibrator triggers on

“'" Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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i pusitive going signal. When relay K52 energizes, pin 2 goes to 0 vde, supplying the re-
guired pesitive going signal to the one-shot multivibrator. The one-shot multivibrator drives
fwo decade counters, which feed the display drives, illuminating the PRINTS PRINTED indi-
<uzor on the front panel. In addition, the decade counters feed an eight-bit comparator. When
the number of prints printed equals the number of prints required, the comparator puts out a
signal which energizes chip counter equal relay K38 (figure 3-8). With relay K38 energized.

~12 vide is continuously applied to pin 4, and no further chip counts can occur.

315, PLATEN ROTATION STARTUP (figure 3-11). A special rotation startup circuit is
inciuded because the rotating vacuum seals in the turret vacuum manifold set after prolonge«
idleness, and extra power is nceded to rotate initially, After one rotation the seals go back
f normai, and the rotation startup is not needed. When 428 vde is first applied, turret 3/4
rotate reiay K36 is encrgized through turret 3/4 rotate switch 1A2S12. Rotation startup
reiny K51 s therefore deenergized, and pins 6 and 8 short out dropping resistors R23 and
#63 in the turret motor circuit. applying full power to the motor when it is called to rotate.
Al the proper time, turret-rotate relay K12 energizes and power is applied to turret motor
LAZD2, After a few degrees of rotation, turret 3/4 rotate switch 1A2S12 actuates, deener—
gizing relay K36. Since there is +28 vde at relay K12-2 (remember the turret is still ro-
tating, 5o relay K12 is energized), relay K51 will energize, removing the short across re-
sistors R23 and R63 through relay K51-6 and 8, However, since relay K36 is now deener-
pized, these resistors will still he shorted through relay K36-6 and 3. Relay K51 latches by
pie 2 and stays energized until last-rotate relay K32 energizes, releasing the latch and

making ready for the next run,

3

A-16. NORMAL PLATEN ROTATION (figures 3-7 through 3-9). When the platens have
oxtended and then fully retracted, relays K11 and K39 are energized in the up position (sce
fabte Li). Turret-rotate relay K12 is energized by relays K39-6 and K11-7, With relay
wii-f energized, base current is applied to transistor QY, energizing turret detent solenoid
iA2L6. The solenoid pulls in, releasing the turret rotation gear train. Turret motor 1A2 132
s encrgized by relay K12-3 either through resistors R23 and R63 or bypassed through 3/4
rotate relay K36-6 and 8, depending on the position of 3/4 rotate switch 1A2812. When the
lurret hag rotated a few degrees, 3/4 rotate switch 1A2812 actuates, allowing capacitor C2

o discharge through diode CRR56 and resistor R10. At approximately 3/4 of a rotation, switch

~i% Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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1A2812 deactuates again, pulsing relay K8 up through capacitor C2, When relay K8 is ener-
gized in the up position, +28 vdc is removed from the base of transistor Q9, deenergizing
turret detent solenoid 1A2L6. The solenoid pin now rides on the detent plate. When the
turret has rotated 90 degrees, the detent (onc of four) reaches the solenoid pin. The pin falls
in the hole and the turret stops rotating, Simultaneously, Turret 90-degree nest switch
1A2S85 actuates, encrgizing 90-degree nest relay K40, which energizes relay K11 in the down
position through relay K40-17. Relay K11 deenergizes turret-rotate relay K12 and power is

removed from turret motor 1A2B2, This process is repeated for each subsequent rotation.

3-17. SECURITY CLASSIFICATION (figure 3-12). The unit is capable of producing ten dif-
ferent security classification messages. Security messages are written on each side of a
ten-sided cylinder. There are eight small lamps wired in parallel inside the cylinder, which
provide exposure illumination. The lamps remain fixed in position while the cylinder rotates
about them to index each new message into cxposurc position. The security classification
message is driven by a +28 vde digimotor and pulser. The digimotor also drives a notch
homing-type wafer switch, 1A2826. The incoming tape information closes one of ten reed
switches in the electronics console, These switches have schematic reference designations
1 through 10. With one reed switch actuated (only one at a time may be actuated), +28 vdc is
applied to the wafer of switch 1A2S526, thereby energizing relay K46. Relay K46 applies
power to pulser Y1 until the digimotor steps the security message and the wafer switch
around until the notch of the switch falls on the energized clip. Power is now removed from
relay K46, the pulser, and digimotor, and the security classification cylinder stops at the

specified message.

3-18, SECURITY CLASSIFICATION AND DATA EXPOSURE (figure 3-13), When the platens
are fully cxtended, platen extend relay K37 energizes, and 28 vdc is applied through the
normally closed contacts of 2.5-second relay K9, Relay K44 now energizes, and the data and
security classification lamps are illuminated. After 2.5 seconds, relay K9 deenergizes, de~
energizing relay K44, and the illuminated lamps extinguish. The exposure time is always

2.5 seconds.

3-19. DATA LAMP TFAIL (figure 3-13). The security classification exposure source con-

sists of eight lamps in parallel. All latching relays used on this unit have 160-ohm, 12-volt

3-21
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cots, ke velay will pull in at about 7.5 vde with +28 vde applied to resistor R53 and the
dnia bieap Resistors R56 and 1155 have been chosen so that data lamp fail relay K50 is
cneyeivoed to the up position and ground is removed from the DATA LAMP FAIL indicator,
(A siiuminated indicator designates a malfunction.y If the data lamp burns out when +28 vde
soappiicd, ihere wiil be approximately zero volts across resistor R53. In addition, +28 vde
will appear across the series-connected relay K50 and resistors R53 and R55. energizing
data famp fadl relay K50 to the down position. A ground is supplied to DATA LAMP IFAlL
andicator iATASDSTT and the indicator illuminates. When a new data lamp is replaced, the

Y {}l

o across resistor RH3 will again energize relay K50 to the up position, and the DATA

BANME AT indicator will extinguish,

oE PRINT EXPOSURE (figure 3-14), The print Iamp is an Osram XB0 150 W/1 high-
pressuve Xenon short are lamp.  Operating power is 150 watts, drawing 7.5 amps at 20 vdc.
in orider to strike the arc, it is necessary to ionize the gas with a 20-kilovolt, high frequenc,
{in the ovder of 1 MHz; starting voltage. 'The lamp power supply controls this automatically.
andd as soon as the gas is ionized, the high starting voltage is shut off, and the lamp operates
from 0 vide, 'This occurs each time the lamp is turned on. When the platens are fullv ex-

lended, relay K37 energizes. ‘This applies 28 vde through relay Ka7-4 and the normally

o contacts of relay LA3ADK3-4, energizing K57, which applies 115 vac to the Xenon

inmp vower supply. The high voltage ionizes the gas in the lamp. (This may take anvwhere
from o few milliseconds to approximately 0.5 seconds.) As soon as the arc is continuous
photo diode TATA1VL (in the lamp housing) senses that the lamp is producing light, and relav
~Z energizes due to the conduction of transistor Q11. Ninety-degrece nest relay K40 is alwavs
smoergized when the platens extend so that ALLC timer relay 1ASASKS starts timing as soon us
»elay k2 encrgizes. After the prescribed time (set by the AFC servo, which can be anywhere
from .05 Lo 2 seconds). AEC timer relay 1A3ABKS energizes, opening pins 4 and 7, ulti-
makely removing 115 voits, 60 Tz from the Xenon lamp power supply. The lamp extinguishes.
diode LATALVI becomes dark, and relay K2 decnergizes. AEC timer relay 1A3A5KS is
iulched across relay K2-5 and 2, so it does not deenergize (the plateas are still extended).
The piatens retract after 2.5 seconds of full extend. and then the turret rotates. As soon as
the turret leaves its YU-degree nest position, Y0-degree nest relay K40 deenergizes, and ALC

Limer relny LA3ASK3 resets itself. There is a small capping shutter in the light housing to
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oreveni undue exposure of the chip while rotating. This could be caused by the afterglow of
ine eclecirodes after the lamp has been turned off. This afterglow lasts only a few seconds.
Tie shuller opens each time the platens fully extend and closes when the platens start to

retract. (This is accomplished through the use of platen extend relay K37.)

“

321, CHIP KJECT. When a chip bearing platen arrives at the chip eject station, nothing
happens until the platens are fully extended. At that time, vacuum is switched off that par-
tizutar platen, and air is switched on, blowing the chip off into the chip bender. The vacuum
and air sequencing is discussed in paragraphs 3-27 and 3-32 respectively. When the platen
retracts, the chip is caught by the chip bender, which bends the chip in the proper direction.

The chip now waits in the transport track until the chip transport mechanism carrys it away.

32, CHIP HOLDER DROP {figure 3-15). With the platens fully extended, 2.5-second
roluy energizes (after 2.5 seconds) retracting the platens, which place +28 vde on the inter-
lock train to holder dropper relay K23. Holder dropper inhibit relay K33 energizes only
when o chip-bearing platen is at the eject station, At all other times, holder dropper inhibit

is deenergized, preventing holder drops. (Refer to figure £-19 and paragraph 3-28 for

furiher description ol the holder dropper inhibit circuit.) Development magazine not full
refuy K19 will only be energized if there is room in the development magazine for the chip
holder that is to be dropped. Holder-in-place relay K16 is energized by a switch in the chip
holder track. I there is a chip holder already in the track, the interlock train keeps another
¢aip {(rom trying to drop onto the track. With all conditions fulfilled, relay K23 is pulsed on
{for upproximately 50 milliseconds by capacitor Cl1. Plus 28 vdc is applied to holder dropper
solencid 1A2L10, and a chip holder drops onto the track below. Switches 1A289 and/or

| A¥S20 actuate(s) energizing relay K16, which prevents any more holder drops until the

B
holder is safely in the development magazine.

3-dh. P HOLDER COUNT. Chip holder counting is accomplished by a 50-microampere
moiler on the front panel, and ten turn potentiometer R25 attached to the chip holder pusher

plute (ioccated in the chip holder box). The current through the meter is in proportion to the
number ol holders in the box and is calibrated accordingly.

3ed. CHHEP TRANSPORT (figure 3-16). When 28 vde is applied, the chip transport mecha-

nism is driven to one of its limits. Assuming a fore-limit condition, fore-limit switch 1A257

""" Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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closes, and through the time delay provided by Q12 and C21, fore-limit relay K14 closes and
remains closed. Nothing further occurs until the platens have extended and then retracted
approximately 3/4 of the way. At this time 3/4 retract switch 1A286 3/4 closes. This
switch is set so that it closes when the transport mechanism moves. With 1A2S6 and K14
closed, 28 vdc is applied to K13-9, driving it up. If there is a chip holder in the track,
holder-in-place relay K16 will be closed, applying 28 vde to K58-4, driving it down. Plus

28 vdc is applied to chip transport motor 1A2B3 through R62 and K58-5. The transport arms
now push the waiting chip along the track and into a chip holder, The track and transport
mechanisms are aligned so as to push the chip into the holder and continue pushing the holder
and chip combination part way into the development magazine, At this point the transport
mechanism moves against a limit stop, in this casc the aft limit. Aft-limit switch 1A258
closes, actuating aft-limit relay K15. No other relay changes oceur since 3/4 retract switch
1A2S86 is not closed at this time (figure 3-9). Powecer is still applied to transport motor
1A2B3, holding it firmly in the stop, but sincc aft-limit relay K15 is actuated, 28 vdc is
routed through R62 and R81 to reduce heating of the motor. At the next platen 3/4 retract a

similar secquence will take place except that the transport will now move in the fore direction.

3-25. DEVELOPMENT MAGAZINE LOADING (figure 3-17). The chip transport mechanism
places the chip loaded holder part way into the development magazine. One of the chip trans-
port limit relays K14 or K15 is energized when the transport stops. (Both relays are deener-
gized when the transport is in motion.) Relay K20 is encrgized in the up position by capacitor
C7. Plus 28 vde is now applied to capacitor C24, transistor Q14, and relay K22. This volt-
age energizes relay K22 for approximatcly 150 milliseconds. The energizing of relay K22
also energizes chip holder insertion solenoid 1A2L9, This pushes the chip holder fully into
the development magarzine. When chip holder insertion solenoid 1A2L9 reaches the end of its
forward travel, it actuates inserter forward switch 1A2811., The inserter solenoid remains
energized and switch 1A2S11 remains actuated for approximately 150 milliscconds. After
150 milliseconds, relay K22 decnergizes. Because the inserter switch and solenoid are
mechanical devices, they arefairly slow to return to their normal positions. Therefore,
when relay K22 deenergizes, inserter forward switch 1A2811 still remains actuated for a
short period of time. This applies +28 vde to latching relay K20-4, cnergizing it in the
down position. (All latching relays used in this unit will actuate on a 3-millisecond pulse.)
3-29
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With relay K20 energized, +28 vdc is applicd to the parallel combination of capacitors C6 and
C10. This energizes relay K21 for about 75 milliseconds. Energized relay K21 applies

+28 vde to development magazine loading solenoids 1A2L7 and 1A2L8. When solenoids

1A2L7 and 1A2L8 energize, driving the chip holder back into the magazine, the doorway is
cleared for the next chip holder to enter. If the development magazine is full, the chip holder
will not be able to be driven back, and the development magazine loading arms will be unable
to actuate development magazine full switch 1A2510, and relay K19 will be deenergized.
There will be no further chip holder drops, the platens will not extend, and the DEV MAG
FULL indicator will illuminate. Incidentally, as the chip holder first passes into the develop-
ment magazine, it will deactuate development magazine full switch 1A2810 and the DEV MAG

FULL indicator will flash briefly during normal operation.
NOTE

The development magazine should only be installed in the unit with power off;
otherwise the loading arms will be pushed back into a position that will indi-
cate that the development magazine is full. This occurs every time, but as
soon as power is turned on the loading arms will be raised to the proper

position.

3-26. LAST ROTATION. When the required number of chips have been dropped onto the
platens, chip counter equal relay K38 cnergizes (figure 3-19). At this point, there will be a
chip on every platen unless the number of chips required is less than four. Then, the number
of chips required will be on the platens, No more chips will be dropped, but the chips on the
platens must be cycled around to the eject station, Ilach platen arrives at the eject station
and at platen full extend, their respective relays, K28 through K31, are energized in the up
position, shuatting off the vacuum and turning on the air at that platen. Since chip counter
equal relay K38 is also energized, relays K28 through K31 will be unable to be energized in
the down position again. When the last chip arrives at the eject station, last-rotate relay
K32 will energize through the ground path provided by pins 7 and 10 of relays K28 through
K31, respectively. At the instant that relay K32 energizes, the platens are fully extended.
When the platens retract (refer to figure 3-7), relay K39 is energized in the up position.

Since relay K11 is already energized, +28 vdc is transferred from relay K39-6 to relays

3-31
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il 7

K217 and K32-16. With last-votate relay K32 cnergized, +28 vde is applied through relay
52 17 to relay K1 in the dark slide door cireuit (refer to figure 3-4). The +28 vdc from
reluy K32-17 is applied to resistor R8 and diode CRS, energizing relay K1 in the down po-

sition. With relay Ki energized, the dark slide doors close, and the run is complete.

S ACUUM SYSTEM (figure 1-3). The vacuum system consists of a two-stage pump
and ecumuiator, with one auxiliary vacuum sensing switch located on the accumulator and
lour acar each platen, The pump is a Precision Scientific Model D-150, rated at 150 liters
perominute n free airv. It is capable of achieving a pressure of 1 x 10-4 torr, which is more
v adequate for the needs of the unit. In addition, the nump is connected directly to a 20-
Liter aceumuiator so that the pressure in the vacuum lines is kept stable. An absolute pres-
sure switeh (vacuum sensing switch) on the accumulator illuminates the front panel VAC

madiunction indicator when the pressure is higher than approximately 200 mm Hg., The

sum is applied sequentially to the platens, which are made of a porous ceramic and
bonded to a steel frame. The uniform porosity of the ceramic surface allows the film chip
to fwe held extremely [lat, so as to be consistent with the high-resolution requirements of the
diii. Vacuum is appiied to each platen through a three-way solenoid valve. There are three
poris to the solenoid valve: one port connected to the platen, one port to the vacuum accumu-
Lifer and one port to the air supply through another solenoid valve. The three-way valves
ure referred to as VAC I, VAC T, VAC 111 and VAC IV, one for each of the like numbered
pladens. these valves are arranged so that in the vacuum-on position, vacuum is always
applied to the platen.  However, in the vacuum-off position, air may be applied to the platen,
it the proper air solenoid valve is energized.

YACUUM SEQHEINCING (figure 3-10, 3-18, and 3-19).
A=l Yacuum sequencing switches 1A2813 through 1A2516 are mounted on the turret

1My

iing, and are actuated by a cam which is fixed directlv to the turret rotation shaft. The

ens and cam rotate together, (Figure 3-18 shows them in one arbitrary position.) The

nes are of concern only when the platens are in a 90-degree nest position. Assume

i1

that the unil is at the start of a run, and the platens are positioned as shown in figure 3-18.

& KZ8 through K31 (figurc 3-19) operate the vacuum solenoid valves on and off. (The

sp pesition of these relays turns the vacuum to the respective platen off, while the down
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position turns the vacuum to the respective platen on.) The end of the previous run left
relays K28 through K31 energized to the up position; thercfore vacuum to all platens will be
off. Platen I is at the chip drop position and switch 1A2514 is actuated, thereby cnergizing
relay K27. When the platen extends, relay K37 energizes. This applies +28 vdc to air IV
solenoid valve 1A1A1LVS placing air pressure on platen IV. There is no chip on platen IV at
this time, so this is of no consequence. Plus 28 vde is also applied through diodes CR17 and
CR71 to relay K31-9, Relay K31 is energized to the up position, so there is no change.
However, +28 vdc is also applied through diode CR17 to relay K28-4, energizing relay K28 to
the down position. This energizes VAC I solenoid valve 1A1A1LV1, applying vacuum to
platen I where a chip has been dropped. The platens then retract and rotate. Platen I is now
at the data print position, switch 1A2815 is actuated, and switch 1A2814 is deactuated. Be-
fore proceeding to platen IV, which is now at the chip drop position, note the effect of the

contacts of relay K26 and K53 on pin 9 of relay K28.

3-30. In figure 3-10 it can be seen that K53 will indicate, by VAC I switch, whether or not
a chip is properly affixed to platen I. If there is no chip there, or if it is improperly regis-
tered enough for the VAC I switch to sense it, relay K53 will not energize. With platen I at
the data print position, switch 1A2815 is actuated, energizing relay K26, If relay K53 has
not been encrgized at this time, indicating a poorly registered chip or no chip on platen I,
128 vdc will be applied to relay K28-9, shutting off vacuum to platen I. A similar sequence
oceurs for cach of the other platens. As was previously stated, platen IV is at the chip drop
position and switch 1A2815 is actuated, energizing relay K26. At platen extended, +28 vdc is
applied through diode CR16 to relay K31-4, energizing it to the down position. This applies
vacuum to platen IV, The other platens follow similarly. When platen I is at the chip eject
position, platen II is at the chip drop position and switch 1A2813 actuates, energizing relay
K24. Before the platen is extended, relay K28 is energized to the down position. Vacuum is
on at all platens except platen II, which has just arrived at the chip drop position, This
places +28 vde through.relays K24-16 and 17 and K28-1 and 7, through diode CR22, to relay
K33-4, Relay K33 energizes to the down position, and a chip holder is dropped at the appro-
priate time to hold the chip which is presently on platen I (figure 3-15). At platen extended,
+28 vde is applied through relay K24-8, through diodes CR14 and CR68, to relay K28-9. This
cnergizes relay K28 to the up position, removing vacuum to platen I. Plus 28 vde is also

3-35
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applied to air I solenoid valve 1A1A11.V5, which now applies air to platen I, blowing the chip
off into the transport track., Vacuum is applied to platen II in a maunner similar to the other
platens, When the platen retracts 3/4 of the way, 3/4 retract switch S6 actuates, applying

258 vde through diode CR3 to relay K33-9. Relay K33 energizes to the down position, opening
he chip holder dropper path. The circuit is so arranged that a chip holder will only be
dropped if there is a chip on the platen at the chip eject position. If the cycle continues,
chips will be blown off at the chip cject position, holders will he dropped, and vacuum will

be turned back on at the chip drop position.

5-11, When the last chip to be printed has heen dropped and received by a platen, chip
wunter equal relay K38 encrgizes, The energizing of relay K38 opens contacts 12 and 1,
and relays K28 through K31 ean no longer be driven down to their vacuum—on position,
‘Therefore, as each platen in turn arrives at the chip eject position, the respective relav
{IK28 through K31) is energized to the up position, turning off the vacuum. (The vacuum will
semain turned off until the next run.) When the last chip-hearing platen arrives at the chip
e3ect position, the last relay (of relays K28 through K31) is energized to the up position, A
ground path is made by pins 7 and 10 of each of these relays through contacts 10 and 11 of
chip counter equal relay K38 to last-rotate relay K32-2. This energizes last-rotate relay
ka2, broaking the line to the turret rotate circuit and closing the dark slide doors at platen
cvetract, The run is ended with the dark doors closed, the platens retracted, and all vacuum

and air off at the platens.

0

532, AIR SYSTEM. During the following discussion, it would he helpful to refer to the

prumbing schematic, drawing No. 1137PS1, not supplied with this manual.
433, Platen Air

334, Alr is delivered to the platens through two-way solenoid valves LV5 t} cough VS and
thirec~way solenoid valves LV1 through L.V4, The operation of these valves is described in

paragraph 3-28,
3-35.  Chip Drying Air (figure 3-20 and drawing 1137PS1).

3-56. An air nozzle is located inside the turret assembly for the purpose of drying the gate

iiruid on the chip before it reaches the chip eject position, This air is controlled by chip

H-36
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drying solenoid valve 1A1A1T.V16, Fach time the turrel starts to rotate, relay K12 is ener-
gized, and relay K34 is energized in the down position, energizing solenoid valve 1ATATIN 16
When the platen extends 3/4 of the way, platen 3/4 extend switch 142818 actuates, encrgizing

reisy K84 in the down position and deenergizing chip drying solenoid valve 1ATAILV1G,
3-37 Cooling Air

3
N

3-38,  The cooling referred to in this paragraph is distinct from that achieved hv the cooling
fans. Air is piped into the Xenon lamp housing for cooling purposes. This air comes from

the main air regulator and is only shut off when the manual main shutoff valve is closed,
3-:39.  Liguid Dispensing (figures 3-20 and 3-21, and drawing No, 1137PS1),

3-40.  Each time the turret rotates, relay K12 is energized, driving relay K34 to the down
position. ‘l'op-spray solenoid valve 1AT1A11,V13 and bottom-spray solenoid valve TATATI.V 1.
are thereby energized, and liquid gate is sprayed under and over the target film. When the
platen extends 3/4 of the way, platen 3/4 extend switch 1A2518 actustes. This energires
relay K34 in the down position, deenergizing spray valves 1A1A1L.V 12 and TATAITLV1! After
the platen fully extends and at the end of 2.5 seconds, +28 vdc is applied to relay K35 to re-
lease the platen detent solenoid so that the platens can retract. Plug 28 vde is also applied
through diode CR26 to bottom-spray and film release solenoid valve TATA1T V14, This time
tiquid is sprayed under the target film in order to break the seal formed when the platen
comes down on the wet target film. Liquid is sprayed each time the turret rotates, whether

or not there are chips on the platens.

3-41.  The control of the liquid through the tanks and plumbing is as follows (refer to Tigure
5=21 and drawing No, 1187P81). When +28 vdec is applied during initial turn-on, liquid pres-
sure shutoff solenoid valve 1ATAIT, V10 is deenergized, allowing air pressure to be apnlied
o port A of three-way solenoid valve 1A1A1 LVI1. The initial application of +28 vde to the
unit energizes K1 to the down position. Plus 28 vdc is applied through K1-5 to 100-sceond
sime delay relay K59-9, starting the timing cycle, and also through the normally closed con-
tacts K59-6 and 3, which energizes 1A1A1LV11. The energizing of 1A1A1LV11 opens norts
A and B3 and closes port ., Pressure is applied through valve 1A1A1LV11 ports A and B to

ihe sump tank, Sump tank vent solenoid valve 1A1A11LV17 and drain shutoff solenoid valve

IATAIT.V18 are both energized so that pressure builds up in the sump tank, forcing any
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Dt Lhrough the Tilter and check valve and then hack into the dispensing tank. The pressurce
mnbhe sump tank is controlled by a relief valve set at 13 psi. There is also a relief valve on
the dispensing tank set at 7 psi so that a minimum differential of ¢ psi is maintained to force
the Drigquid back into the dispensing tank. After 100 seconds, 100-second time delay relay Koo
wiil energize, removing power from IATAILVI]. Ports A and C of three-way solenoid valve
PATATLV L open, while port B s closed.  Pressurce is applied to the pressure regulator

{6t for 5 nsi), which builds to 5 psi in the dispensing tank. This pressure pumps the liquid
oul through the spray valves. When the PRINT switeh is depressed, all contacts of K1 open
andg the sump lank vent and drain shutoff solenoid valves TATATI.V17 and TATATLVIS are
open so that liquid may drain down into the sump tank after it is sprayed onto the film. A
vacuum iine is attached to sump tank vent solenoid valve 1ALAILV 17 through a small orifice.
“hos small vacuum aids in breaking the air lock which tends to form in the drain line from
Lhe deain tray to the sump tank. When printing ccases, all contacts of relay K1 are closed
and, as belore, pressure is built up in the sump tank for 100 seconds to recycele the used

Hegidd hack ito the dispensing tink.

G- DIGITAL CONTROL ELECTRONICS.

BYEET

S-13. Fieure 3-22 is a block diagram of the digital system. Lach block is expanded and il-
tustrated in figures 3-23 through 3-33. The logic circuitry is located in three drawers, A6,

A7 and A8 of the electronics console 1A3, The memory svstem is in drawer A12. ‘The

owing logic control drawings (L.CD's) of the three drawers are required for detailed
inivrmation on the theory of operation: 11371LCD22 (7 sheets) for A6, 1137LCD21 (7 sheetsy
for A and 1137LCD20 @ sheets) for A8, These LCD's will accompany this manual under

cparate cover. Reference designations on the 1.CD's and connections between sheets for

the sume LCD will be marked. [For example, 1D17X326-1 means zone D17 on sheet 1:
x5u6-1 indicates card connector X526, pin 1. FFAT-111 means tlip-tflop Al on card 111.
L should be noted that references on the functional diagrams (figures 3-23 through 3-33)
such as X118 and X212 are the card locations within a drawer. References such as X118
ave used and interchanged with A118 or -118 throughout the theory of operation. Refer to

section Vo for the correlation between the logic control drawings and the functional diagrame.

Lo
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5-44.  The logic cards are germanium 200 ke type, manufactured by Raytheon Computer
(orp. DPower requirements arce -12 vde and +6 vde. Logic levels are nominally -10 volts

for “:* ard zero volts lor '0'. One-shot multivibrators (55) and flip-flops (FI7) are triggered
s Lhe positive going edge of a pulse or level (that is, from '1' to '0'). With the exception oi
inaverters and reed relays all cards have test points which are connected to the output of each

{unczion on the card; test points are numbered from lett to right starting at L'1’1.

S-di. The memory system is manufactured by Ferroxcube Corp. A instruction manual ol
the memory system will accompany this manual. The encoder counter drawers 1A3A10 and
" Ay A

A3A11, manufactured by Wang Laboratories Inc., also have separate instruction manuals.

_Ay

S—46. DATA INPUT CONTROL (figure 3-23 and timing chart 1, figure 3-24). Data trom the
teletype tape reader is level restored and double railed, providing 16 lines which consist ot
the eight-bit data and their complements. The I'WX synchronizing signal, generated when-
sver loe tupe reader interrogates a word on the tape, is a 50 percent duty cycle pulse, 4%
volts in amplitude and 50 milliseconds in duration. To fucilitate isclation between the teie-
type unit and input logic, the synch signal encrgizes reed relay K1-227. ‘The contacts of ki
awiteh signal ground to the input of one-shot SSA1-117, initiating the 30-millisecond synch

pulse,

3-47.  the item separator (IS) detector inhibits the synch pulse until 181 is read from the
lape, thus separating the tape ieader from the message. The detector consists of an eight-
inpui AND gate A106, inverter A9-327, One-shot SSA1-222, and flip-flop A2-115. The sct
output of the flip-flop is one input to AND gate Al, A4-109; the two other inputs are the
gynch puise and DC4. Therefore, the synch pulse controls the timing generator from IS]

Lo 4.

3-48%.  ‘Yhe control words detectors, carriage return (CR), Line Feed (LI%), SOM, EOT, and
D4 are eighl-input AND gates A3-111, A5-111, A3-112, A5-112, and A3-113. CR and LI
signals may be on tape but wili not be stored in the memory system. 'Iherefore, when these
signats are detected the write command pulse is inhibited. SOM, EOT, and DC4 detector
oubputs are ANDED with the delayed synch pulse. This feature allows sufficient time for the

"W data relays to be in a stable state. Otherwise it would be possible for false detection

o Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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TIMING MEMORY LOAD CYCLE (CHARY 1)
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ffigure 3-24. Timing Memory Load/Unload Cycles
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of the control words. SOM sets FFA3-115, EOT sets FFA1-223, and DC4 sets FFA4-115.

DC4 stops the tape reader via reed relay K3-107.

3-49. The timing generator outputs are shown on timing chart 1, figure 3-24. The positive
going trailing edge of the synch pulse triggers one-shot SSA2-222, which generates the 10~
millisecond delayed synch pulse. The delayed pulse gites the control word detectors and
the word parity check circuitry, initiates the input data strobe by triggering SSA2-117, and

generates the write command pulse by triggering SSA3-117.

3-50. The SOM to EOT counter (figure 3-23) is a three-decade BCD counter consisting of
three cards: A217, A218, and A219. The 1248 outputs of each decade are ANDED with the
outputs of a 3-bit shift register SR114. When EOT is detected, SSA1-224 generates a 100~
microsecond pulse which triggers the input of SR114. Bit 1 (MSD) is now '1', enabling the
MSD 4 line output to be connected to the memory input gate. The write command pulse
ANDED (A3-120) with EOT level is delayed 100 microscconds by SSA2-225. This delayed
pulse, connected to the shift line of SR214, shifts '1' stored in bit 1 to bit 2 (2 MSD). The
second counter decade outputs are now connected to the memory input gate. The next write
command pulse shifts '1' stored in bit 2 to bit 3 (LSD), thus connecting the last counter
decade outputs to the memory input gate. The next write command pulse clears SR214,
disabling the counter outputs. The outputs of SR114 are also used to control the master

parity check.

3-51. The Master Parity Check (MPC) counter is a three-decade BCD counter (A201, A202,
and A203) which counts every word on the tape from IS1 to EOT, including CR and LF. After
EOT, the next three words of input data is the master parity number. The most significant
digit (MSD) bit 1 of SR114 enables the four inputs of FIF206 to be triggered by the input data;
FT'206 stores the first word. Similarly, bit 2 of SR114 permits IFI'205 to store the second
word, and bit 3 of SR114 permits I'F204 to store the last MPC word. A comparison of the
MPC counter outputs and the MPC flip-flop outputs is made (drawing 1137LCD20, sheet 3).

If there is an inequality, the comparator output will energize K4-107, resulting in the illumi-

nation of the LONG PARITY ERROR indicator lamp.

3-45
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“eio TRe memory input gate consists of a combination of AND-OR gates (drawing
ila7 im0, sheet 4). Input data from IS1 to ROT, with the exception of CR and LF, is
loved in the memory system. Master parity data on the tape is not stored. In place of the
SHHD words, data from the SOM to EOT counter, which is a4 word count of the total number
i mnehine-readable characters to be printed on the data master, will be stored in the

inomaery. The write strobe pulse is the common connection to the eight 2-input AND gates,

wd ALY5, providing the required pulsed data for storage.

i The level converters are used to make the negative logic levels compatible with the
posilive logie levels required for the memory operation. Word parity check circuitry
divawing 2 1471LCD20, sheet 4) examines each input word for even parity. Tf odd parity is

lccied, FFA1-115 will be set, thus energizing K2 and Ki3-107. K3 will stop the TWX tape

sder vin the TAPE RTEADIN switch; K2 will illuminate the VERT PARITY ERROR indicator

sl MUMORY CONTROL (figures 3-24, 3-25 and drawing 1137LCD21, sheet 5). The
snction of the memory control 1s to load and unload the memory system in the required
souuence, the load eyele is initiated when the first syneh pulse from the data input control
suetion (riggers the load/unload (1./0) flip-flop I'FA1-205, permitting the write commancd
ailse to puss through AND gate A3-208. This triggers one-shot S8A2-209, generating the

dart puise. At this time the P-counter, A215 and A216, forms an eight-bit binary counter.

are all binary 9. This number represents the storage location (address) for 181,

lirst word of input data. ‘The P-counter is used for addressing during the load cycle;

Lre Gpecounters AZIT7 and A218, output gates are disabled at this time.

3l e SGemicrosecond start pulse is ANDRKD with the load level by A2-327, forming
«ne memory load command puisa.  In addition, the start pulse triggers SSA3-209, generating
bu-inerosecond pulse. The positive going edge of this pulse triggers the P-counter via

SN ale A

208, Thevrcfore, alter 0 word is stored, the I’-counter output selcets the ad-

= for the next word to be stored. The last inpul word generates the DC4 write pulse,

whith rescls the address counters and resels FIPA1-205, ending the load cycle.
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fransmission path of the read command pulses, which trigger the start pulse

pie-shol is similar to the path described in the load cycle. The only difference in the unload
syele 15 that the start pulse ts ANDED with the unload level to form the memory unload com-
mand pulse.  Generation of the read command pulses will he deseribed in the discussions of

fnetions which interface with the memory control input.

VMICMORY SYSTEM. The Ferroxcube Series FX-12 are coincident-current ferrite

coseomemory systems with a maximum capacity of 512 words. 8 hits per word. The access

= 1.5 microseconds. The minimum cycele time (read/restore or clear/write cyeley

revoseconds,  The system includes an address register, selection and drive circuits,

- eata register, and timing conirol circuits. Silicon planar epitaxial semiconductors :re

throughout. All electrical connections are made at the 50-pin input/output connector.

The Series FX-12 uses cordwood module construction for the logic circuits. The
nedides and the ferrite core matrix are mounted on the three glass-epoxy printed circuit
sivds which plug into the card cage from the front of the svstem. Test points are provided

 front edge of each card for all relevant timing and logic functions.

s liming and data logic card accommodates all the internal timing control circuits,

the sduda control, and the inhibit driver circuits. The address and sclection logic card con-
fning the address input circuits and the matrix drivers, which direct the read and write

s through the core matrix. Mounted on the matrix card beside the core matrix are

the sense preamps and diode modules. The memory system manual describes the charac—

e and operation of the svstem, with an analysis of cach circuit. Also included are

streidh sehematies, troubleshooting information, and timing diagrams.

=i DATA OUTPUT CONTROL (figures 3-26 and 3-28. timing chart 2 on figure 3-21, and

raweney LIZTHLOD21, sheets 6 and 7). Level converter A320 changes the positive data levels
a she memory system to the required negative logic levels, The memory outputs are

siod with the unload level from 1L/U flip~tlop. These outnut gates are necessary because

daia registers in the memory system are used for both writing and reading core data.

saviy and DC4. The use of these detectors will be discussed in the sequence in which they

ihe various functions.,

" Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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4-61, One-shots SSA3, SSA2, and SSA1 of 302 are connected to form a timing generator.
SS5A3 generates a 40-microsecond pulse which triggers SSA2 to produce a 300-microsecond
pulse. 'This in turn, triggers SSA1 to produce a 100-microsecond pulse. The output of SSA1
is connected to the input of SSA3 through a two-input AND gate A4-208 and a three-input OR
gate A5-223. The DC4 write pulse triggers the IS shift register SR226 and SSA2-302, gener-
ating the DC4 delayed pulse. This delayed pulse starts the timing generator via OR gate
A5-223. The reset output of flip-flop A4-205 is connected to the other input of AND gate
A1-208, controlling the timing generator. The output of the timing generator is the read

command pulse to the memory control and the shift pulse input to the servo control.

5~62. The first word read from the memory is IS1. The IS detector (A2, A3, and A7-305)
iriggers SSA3-308 whose 10-microsecond pulse output is connected to the shift line of the

{5 shift register SR226 and SR227. When IS2 is detected, the shift register transfer triggers
55A3-301, generating a 10-microsecond pulse which sets FFA4-205 via a four-input OR gate,
Al and A6-223. The reset output of FFA4-205 is now '0', This inhibits the timing generator
pulse train, stopping the memory read command pulses. The Y servo command data is be-
tween IS1 and IS2. The first four bits (20 through 23) are gated with the following signals:

IS, minus, plus, x complete, and the data gate pulse from S8A3-316, which is controlled by

the address count trigger in the memory control. Four-line pulsed data from Al, A4-305
and Al, A4-306 is sent to the servo control section with sign information: a plus (+) level
from A5-225 and a minus (-) pulse from SSA2-308. A Y complete pulse from the servo
section triggers the timing generator and resets I'FA4-205, enabling read command pulses

{o continue unloading the memory.,

3-63.  Control of the timing generator is implemented in a manner similar to that described
in the preceding paragraph for the remaining output data until the SOM word is detected.
ltem separator words will stop the pulse train; servo complete (Az and X) and security

pulse signals will retrigger the generator.

#-G4.  The IS4 level from SR227 ANDED with the data gate pulse sets FFA4-111, triggering
55A1-209 whose output is gated with the four 20 - 23y data lines through Al, A4-307 and A1,
A4-313. These four gates set the security classification flip-flops FFA2, A3, A4-318 and
PIPAT-319.

550
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3-65. When IS5 is detected, the PRINTS number data circuitry is enabled, The circuitry
consists of four 2-input data AND gates, Al, A3, A5, A7-317; flip-flop FIFA1-318 establishes
MSD (most significant digit) and LSD (least significant digit) levels. The output of AND gate
A5-312 enables the MSD data to be pulsed by SSA2-316. The positive going edge of this pulse
triggers SSA1-109, which sets FFA1-318, thus enabling the LSD level. The next data gate
pulse enables the LSD data to be processed.

3-66. The SOM detector output pulse from SSA1-308 will set FFA4-205, stopping the timing
generator. Read command pulses for the remainder of the message stored in the memory
will originate from the character generator control section. Seven-line level data is sent to
the character generator control through seven 2-input AND gates A-315 and A4-312, gated
by the SOM flip-flop FFA2-319,

3-67. SERVO CONTROL (figures 3-27 and 3-28 and drawing 1137LCD22, sheets 1, 2, 3, 4,

5 and 7). The servo control section inputs from the data output control consist of four data
lines, a direction pulse for Y and X servos, IS levels, and shift pulses coincident with
memory read commands. One digital 20-bit comparator is used and time-shared for all
three axes (Y, Az, and X). Therefore, position inputs from the encoder counters are switched
externally in 1A3A9. In Y and X, one encoder pulse represents 0.1 millimeter; in Az, 1 pulse

equals 0.1 degrees.

3-68. The 21-bit register consists of 21 J-K flip-flops. One flip-flop, FFA1-115, is for
sign data; the other 20, in groups of 4, store a five-digit decimal number. The X number
will utilize all 20 flip-flops; the Y and Az numbers will use only 16. The MSB (most signifi-
cant bit) for X is 20, and the MSB for Y and Az is 16. Refer to table IV for circuit identifi-

cation,

3-69. FEach output of the five-bit shift register, SR119 and SR120, is connected to a group
of four flip-flops of the 20-bit register (drawing 1137LCD22, sheet 1). The MSD level from
the shift register is used to gate the inputs of the X MSD flip~flops. The second MSD level
will gate the Y or Az MSD flip-flops or the X second MSD flip-flops, etc. The LSD level

will of course gate the inputs to the LSD flip-flops.

3
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TABLE IV, SERVO CONTROL CIRCUIT IDENTIFICATION

BIT NO, FLIP-FLOP TP DATA LINE
. . 3
20 A2-115 3 2
2
19 A3-115 2 2 MSD X1
1
18 A4-115 1 2
0
17 Al-104 4 2
. 3
16 A2-104 3 2
15 A3-104 2 92 MSD Y1, Azl, X2
1
14 A4-104 1 2
0
13 Al-202 4 2
3
12 A2-202 3 2
2
11 A3-202 2 2
1 Y2, Az2, X3
10 A4-202 1 2
0
9 Al1-210 4 2
3
8 A2-210 3 2
2
7 A3-210 2 2
; Y3, Az3, X4
6 A4-210 1 27
0
5 Al1-215 4 2
3
4 A2-215 3 2
2
3 A3-215 2 2
1 LSD Y4, Az4, X5
2 A4-215 1 2
0
1 Al1-327 4 2
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4=70. 'The IS1 level triggers one-shot SSA1-123 providing a delayed pulse to trigger
5SA2-123, which generates a 100-microsecond pulse. The delay is necessary to ensure
coincidence with the shift pulse and the MSD input pulse. That is, the sign data pulse should
not control the shift register. The output of SSA2-123 is connected to the second stage input
of SR120 via a three-input OR gate, A2-122. The second MSD level is now set, enabling the
¥1 MSD flip-flops to be triggered by their corresponding data lines. The next shift pulse
iransfers the SR output to Y2, thus enabling the Y2 flip-flops. Each succeeding pulse shifts
the enabling level to gate the 20-bit register in the proper sequence until the entire Y number
is stored. The IS2 level energizes reed relays K7 and K8 of A121, connecting the A >B >
outputs of the comparator to the input of the Y-motor maplifier. [n addition, the I1S2 level

energizes K4-121, which removes the Y-brake via power relay K20 in 1A3A1.

#=71. The 20-bit comparator is shown in detail on drawing 1137LCD22, sheets 2, 3, 4, 5

and 7. The circuitry is basically redundant one-bit full comparators. The outputs of the 20-
bit register will be called A20 through Al; outputs from the encoder counters will be named
1320 through Bl. Consider a single bit for simplicity of operation. Each comparator consists
of three outputs: A= B, A> Band B>A. TFunctionally, equal (EQ) is true when A. B+ A . B
£11"; A> DB when A . EQ = '1', and B >A when B. EQ ="'1"'. Note that only one of the three
oulputs can be true at any given time. Bits 20 to 16, bits 15 to 9, and bits 8 to 1 are grouped
to form separate comparators. For servo control the higher order bits must be equaled

before the lower bits become etfective.

13-72. 'The servo error signal is developed between the A > B and B > A outputs. If A >B,
then A is '1' (-10 volts) and B is '0' (zero volts); when B> A, then B is '1' and A is '0'.
Since the encoder counter output is initially zero, that is, all B bits are '0', then A > B and
the direction of the servo drive is determined by the sign of flip-flop FFA1-115. A positive
(1) sign will leave the sign FF reset, and a negative (-) sign will set it. When bits 20 to 9
are equal, K1-321 is energized, this produces the slow CMD, which energizes the fast/slow
relay K10 in 1A3A1. The result is a decrease in the amplitude of the motor amplifier input
voltage, which produces a slower drive speed and enables the servo to approach a null.
When all bits are equal, FFA1-325 (EQ 1) will be set thus initiating the following events:
deenergizing K4-121, resulting in the application of the Y-brake, and receiving a Y-clamp

complete signal from 1A3A1. This triggers SSA1-125, which in turn triggers SSA1-124,

9-56 - Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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generating the Y complete pulse signal. The output of SSA1-125 triggers the flip-flop reset
inputs to all FF's in the 21-bit register, and in addition, triggers reset gate RGA2-326, thus
resetting the five bit shift register. The Y complete pulse sets flip-flop A2-327, which
energizes K2-321, This produce the counter select signal and causes the relay switch in
1ASA9 to release the Y encoder counter output from the comparator input and activate the

Az encoder counter output to the comparator input.

3-73. The Y complete pulse is delayed through 2 one-shots, SSA2 and SSA3-124. The output
of SSA3-124 will be coincident with the Az MSD shift pulse, thus enabling the Az MSD level

of the five-bit shift register. Storage of the Az number in 16 flip-flops of the 21-bit register
is accomplished as described for the Y number. When the IS3 level is '1' the IS2 level is '0'.
This releases the Y amplifier inputs through K7 and K8 of A121 and energizes K1 and K2 of
A121, connecting the output of the comparator to the input of motor amplifier No. 2. This
amplifier is time-shared with the Az and X servos. At this time K15 in 1A3A1 connects the
output of the amplifier to the Az motor. Reed relay K6-121 is energized, removing the Az
brake via power relay K2, in 1A3A1, When the Az servo is positioned at a null, the com-
parator equal output sets flip-flop (EQ2) FFA2-325, which releases K6-121, applying the Az
brake. An Az clamp complete signal from 1A3AL is ANDED with FFA2-325 set output via
A2-127, which triggers one-shots SSA3 and A2-125. SSA3-125 output pulse resets the 21-bit
register and the five-bit shift register. The EQ2 {lip-flop energizes K3-321, which causes
the counter select relay switch in 1A3A9 to remove the Az encoder counter and apply the X
encoder counter output to the comparator input. The output of SSA2-125 is the Az complete
pulse, which is used to trigger SSA1-118 and SSA2-118. The output of SSA2-118 will be
coincident with the X MSD shift pulse, thus cnabling the X1 level of the five-bit shift register.
Storage of the X number in the 20 flip-flops of the 21-bit register is similar to that described
for the Y number. Removal of the IS3 level causes K15 contacts in 1A3A1 to switch the

motor amplifier No. 2 from the Az motor to one of the X motors.

3-74. Comparator operation for the X servo is similar to the other two axes, however,
there are differences. Tirst, there are no mechanical brakes, second, the servo remains

in operation until prints are made of the film in the requested position. The equal output of
the comparator sets flip-flop (EQ3) FFA4-327. The set output energizes reed relay K4-321,
which causes the SERVO POS COMPL lamp to illuminate on the lower left control panel.

3-57
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3-75. 'The analog part of servo control is shown in functional form on figure 3-27, sheet 2

in greater detail on schematic 1137SD9 (1A3A1). Motors, tachometers, brakes, en-
coders, and potentiometers are shown on print console schematic 1137SD13, sheet 1. The
potentiometer shafts are connected to sensing arms, which are in contact with the film spool,
thus providing a variable resistance proportional to spool diameter. Each potentiometer is

a dual control; one is used for varying the bias voltage, maintaining a near constant film
tension; the other potentiometer is used as a speed adjust. Each servo has a minor feedback
loop. A tachometer coupled to the motor shaft provides a signal to the motor amplifier

where it is summed with the digital comparator error signal, thus aiding servo stability.

3-76. The Y and Az servo control is relatively simple but the X is more complex. The film
drive (upper or lower track) consists of two drive motors (torquers). The motors are
powered, via the bias supplies, to drive in opposing directions, thus applying a tension force
to the film. If the applied force provided by each torquer is equal or almost equal, there
will be no film motion. With an error signal, the motor amplifier cutput will add voltage to
one of the torquers. The direction sensing relays select the torquer. The added voltage
causes an unbalanced tension force which produces film motion, In this condition one torquer
is driving and the other one, still with bias power, is driven in the same direction as the
driver. As the X servo comes to a null, the error voltage is absent, and the motor amplifier
output is reduced to zero. If the bias to each torquer does not produce equal and opposite
forces, the AF will cause the film to move, the encoder will detect this motion, and the
comparator will develop an error signal to null the servo. If this AF is not decreased, the
X servo will oscillate about the null. Since it is virtually impossible to maintain an auto-
matic balance without the aid of a separate servo, a manual balance control is incorporated.

This control is located above the joystick on the lower right control panel.

3-77. The film footage counters are electromechanical add and subtract impulse counters.
Two small bar magnets attached to a film roller control the operation of a reed switch, The
contacts of the reed are closed twice per one revolution of the film roller, providing a pulse
cqual to 0.2 foot of film length. These pulses are shaped and gated in 1A3A7, (drawing
1137LCD21, sheet 1).

3-58
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3-78. Manual control of the drives Y, Az, and X is performed in 1A3A1 via the appropriate
switches and potentiometers on the control panels. The motor amplifier input signals are

developed by the joystick and the azimuth control.

3-79. SECURITY NUMBER (figure 3-29). The security number is stored in four flip-flops,
FFA2, A3, A4 of 318 and FFA1-319. The set and reset outputs of these flip-flops are con-
nected to ten 4-input AND gates, which decode the BCD number to a decimal number 0 to 9.
Refer to drawing 1137LCD22, sheet 6. Outputs of the AND gates control the operation of all
reed relays on 317 and Al and A2 of card 316. The reed relays switch +28 volts to control
the digimotor position. At any given time only one reed can be energized; the other nine will

be open.

3-80. PRINTS CONTROL (figure 3-30 and drawing 1137LCD21, sheets 2, 3 and 4), Data for
the number of prints required originates from the data output control in the auto mode and
from the thumbwheel selector switches in the manual mode. The four data lines (20 - 23) are
connected to the set inputs of the corresponding flip-flops in the eight-bit register. The MSD
level is connected to one of the set inputs of FFA1-125, FFA2-125, FFA1-201, and FFA2-201.
The eight-bit register will storc the two-digit prints required number. Relays K1, K2, and
K3 of 127 select the prints required number from either the eight-bit register or the thumb-
wheel switches. Both numbers are of the same form, that is, eight BCD levels and their
complements. This number is presented to display drivers card Al14, All5, A116, and

A117. Each display driver card consists of six BCD to decimal matrices and six lamp

drivers. The driver outputs display the two-decade number on the lower left control panel.

3-81. The print command signal triggers one-shot SSA2-109. This generates the count
pulse which triggers the prints counter. A112 and A113 are connected to form a two-decade
BCD counter. The counter output is decoded to two decimal numbers through display driver
cards A117, A202, A203, and A204, The driver output displays the PRINTS PRINTED number

on the lower left control panel.

3-82. The BCD outputs of the prints counter and the BCD prints required number are com-
pared bit for bit in the eight-bit equal comparator. When the two numbers are equal the

comparator output energizes reed relay K1-A123, switching +28 volts to the chip control
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secetion and stopping the print command signal. Whenever the prints counter output number

13 35 or 70, the respective detectors will energize reed relays K2 or K3 of A123. These

rolays perform the same function as K1-A123.

4-83. CHARACTER GENERATOR CONTROL (figures 3-31 and 3-32). The function of this
section 1s to make a data master of the memory data from SOM to DC4. The stepper motor
is mechanically coupled through gearing to the font wheel and the encoder. Characters on

the I'onl. wheel consist of two types: alphanumerics (a-n) and the ASCII eight-bit code with

s timing mark (machine characters). Alphanumeric characters are located on 0.056-inch
centers and machine characters are 0.028-inch wide, The position feedback device is a
seven-bit, 128-word Grey code cncoder. The data master carriage is indexed precisely in
#.028-inch increments and is driven linearly so that the master passes between the font wheel
and the hammers assembly. These hammers are controlled by the @ -n and machine solenoid
actuators. Since the carriage is indexed to an increment equal to the machine character
width, then @ -n characters, twice as wide, cannot be printed sequentially with their corres-

ponding machine characters. Table V lists the sequence for printing a test message consist-

s-84. Refer to drawings 1137LCD22, sheet 6 and 1137SD2, sheet 1 for details of the carriage
control. When logic is reset, either automatically or by the control panel switch, flip-flops
FIAL-313 and FFA2-313 are reset, producing the following: reed relay RRA5-316 is ener-
gized, which in turn energizes K48 on 1A2A2 and applies 60 Hz power to the index motor;
seed reiay RRA4-316 is energized, which in turn energizes K49 on 1A2A2 and reverses the
index motor direction. The output of AND gate A3-314 is '1', making the output of OR gate
Ad=315 "1 This energizes reed relay RRA3-316 and applies 12 volts to the index solenoid.
‘the carriage will move until switch S27-1A2 is actuated, causing AND gate A3-314 to go to
‘37, This deenergizes RRA3-316 and removes power from the solenoid and stops the car-
sage at the alignment position (SOM)., The carriage is now indexed incrementally by the
dex advance pulse via OR gate A3-314, When the last character is printed FFA1-313 is
aot, causing the following: RRA4-316 is deenergized and the index motor direction is re-
versed; the output of AND gate A4-314 is '1', applying 12 volts to the index solenoid, The

soeringe now returns to the complete position, actuating switch S28-1A2 and causing AND

e Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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TABLE V. TEST MESSAGE PRINTING SEQUENCE

Memory Address

Carriage Position

Word Printed

a-n hammer

Mach, hammer

25
26
27
27
28
29
28
30
31
29
32
33

[ BTN N VU I =

© o e N o S

10
10
11
12
12
13
14
14
15
16
16
17
18
18

7

SOM
A
B

E

3-65
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TABLE V. TEST MESSAGE PRINTING SEQUENCE (cont)

ISR —

Memory Address

Carriage Position

Word Printed

a-n hammer

Mach. hammer

19
20

20

32
33
34
34
35
36

M

R

R

Space

=66
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TABLE V. TEST MESSAGLE PRINTING SEQUENCE (cont)
Word Printed
Memory Address Carriage Position a-n hammer Mach, hammer
60 36 4
61 37 5
44 38 S
62 38 6
63 39 7
45 40 T
64 40 8
65 41 9
46 42 U
66 42 EOA
67 43 EOT
47 44 \Y%
68 44 O
69 45
48 46 W
70 46 3
*71 47 DC4
49 48 X
71 48
71 49
50 50 Y
71 50
71 51
51 52 Z
71 52
71 53
3-67
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TEST MESSAGE PRINTING SEQUENCE (cont)

568

Memory Address

Carriage Position

Word Printed

a-n hammer Mach.

hammer !

Lo
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TABLE V.

TEST MESSAGE PRINTING SEQUENCE (cont)

Memory Address

Carriage Position

Word Printed

a-n hammer

Mach, hammer

71
61
71
71
62
71
71
63
71
71
64
71
71
65
71
71
66

71
72
72
73
74
74
75
76
76
7
78
78
79
80
80
81
COMPLETE
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gate A4-314 to go to '0'. This removes index solenoid power and sets FFA2-313, which de-
cnergizes 11RAK-316 and energizes RRA6-316. The index motor power is removed, and the

data master complete signal is generated. ~

-85, Refer to drawing 1137LCD21, sheet 1 and figures 3-25, 3-31 and 3-32). SOM, the first
character to be printed from the memory, is compared with the encoder word by the seven-
bit equal comparator. The encoder data is shaped and double railed by Schmitt triggers
BT103 and ST106. The stepper motor, which drives the font wheel and encoder, is control-
led by the comparator. When flip-flop FFA1-111 is reset the stepper will drive in the clock-
wise direction. The pulse train drawing 1137SD2, sheet 1, assembly 1A2A2, is ANDED with
the reset output of FFA-111 via A4-108. These pulses, 250 per second control the switching

of the stepper motor translator.

3-86. When the comparator detects equality, one-shot SSA1-105 in 1A3A6 is triggered, =
penerating a 5-millisecond pulse. This pulse sets FFA1-111 and triggers SSA3-206 through

a two-input OR gate, A1-207. One-shots SSA3-206 and SSA3-314 provide a 1-second delay ”
in triggering SSA1-325, which generates a 50-microsecond pulse. Since FFAl-111 is set, the

stepper pulse train is inhibited and the motor stops. Because of the 5-millisecond delay be- -
iween comparator EQ and stop, the font wheel has becn allowed to overshoot by at least one

position; the comparator EQ is now '1'. The output of SSA1-325 is enabled to pass through e
AND gate A6-108, thereby pulsing the stepper motor in the counterclockwise direction until
the comparator EQ level is '1'. At this time the font wheel is at the SOM print position and

the EQ - stop pulse is generated and passes through AND gate A8-120.

3-87. Refer to drawing 1137LCD20, sheet 2 for details on the print hammers control. The
Q. stop pulse is common to both hammers. The 'P' and 'Q' levels from the memory
control section (figures 3-25 and 3-32) determine the hammer to be actuated. The 'P' level
enables the EQ - stop pulse to trigger one-shot SSA1-222 generating the machine character
pulse. 'This pulse, via AND gate A2-106, energizes reed relay K52 (drawing 1137SD2,

sheet 1), which saturates Q1 and applies 60 vde to machine hammer solenoid L17, actuating
the machine character hammer. The output of SSA1-222 triggers FFA2-223 and SSA2-224,
generating a 10-millisecond pulse and providing a delayed trigger to SSA3-224, which gener-

ates the advance carriage index pulse. The index pulse, in addition to moving the carriage,
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is fed to OR gate A3-226. The output of this gate is the read command pulse for the memory
data from SOM to DC4. The next word out of the memory, refer to table V, is 'A'. The

font wheel will be positioned to the 'A' print position in the same manner as described in the
preceeding paragraph. In figure 3-32 note that for the second EQ . stop pulse, both the
machine character hammer and the a-n character hammer are actuated simultaneously. In
addition, note that the mach. hammer pulse and the 'P' out level are coincident and the a-n
hammer pulse and the 'Q' out level are coincident. The 'P' and 'Q' levels are functions of
the three-bit shift register outputs, SR213, shown on drawing 1137LCD21, sheet 5., The a-n
hammer pulse is initiated by SSA3-225 whose output is routed to the hammer solenoid con-
trol via AND gate A4-113. When K53 is energized, saturating Q2 and applying 60 vdc to L18,
the a-n hammer is actuated. The output of SSA3-225 also produces the READ command
pulse via OR gate A3-226 and AND gate A8-214 and triggers FFA3-326. This in turn triggers
SSA1-225, producing one pulse per message to enable the 3 bit shift register. The shift line
to SR213, 1A3A7, is pulsed by the delayed read command pulses via SSA2-206, LA3AT.

3-88. Refer to drawing 1137LCD21, sheet 5 for details of the 'P' and 'Q' gating levels. The
P and Q counter inputs are controlled by toggle flip-flop FFA3-205 which is triggered by the
data master carriage index pulse from 1A3A8. The P and Q counter outputs, that is, which
counter is addressing the memory at any given time, are determined by the shift register
states. Refer to figure 3-32 and note that after the third EQ - stop pulse, the timing is re-

petitive.

3-89. Due to encoder defects, the words W, 3, and 7 are of insufficient width and cannot be
relied upon to align with their corresponding characters on the font wheel. To compensate
for these three words, seven-input AND gates are used as detectors for the three words and
their adjacent words. Consider whenever the memory output word is W, the W detector is
ANDED with the G detector output, and the G detector monitors the encoder Schmitt trigger
outputs. When both detectors are '1', SSA1-322 in 1A3A6 is triggered producing a trigger
pulse to set flip-flop FFA3-111. The set output of FFA3-111 is the pseudo-equal level and
is used in place of a real equal level from the comparator. The EQ - stop pulse can now be
generated and the W word is now printed. The machine character hammer pulse is inhibited
after DC4 is printed. The a-n hammer pulse is inhibited whenever EOA is detected for the
second time. This EOA No. 2 level returns the data master carriage to the complete position.
3-71
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#-90. LOGIC RESET. The logic reset momentary indicating switch located on the lower left
control panel is connected to one input of the two-input AND gate A5--327 (drawing 1137LCD21,
sheet 5). ‘The other input to this gate is the auto-initial logic reset. Normally both inputs
are '1'; when either or both are '0' one-shot SSA1-211 is triggered, generating the reset
pulse. The output of SSA1-211 is connected to the double inverter A3 and A4 of 210, thus
increasing the drive capability of the pulse. The reset line is connected to the other two

fogic drawers via J1-CC and J1-DD of 1A3A7.

3-91.  The auto-initial logic reset, the other input to AND gate A5-327, originates from the
time delay relay K2 (drawing 1137SD10). K2 is energized when PS2 the 28 vde power supply
is initally powered. Within five seconds of power-on, the contacts of K2 switch signal ground
to reed relay RR8-316 (drawing 1137LCD22, shect 6), actuating the reed triggers one-shots
55A1 and A2 of 309. The output pulse is inverted by A2-310 and sent to 1A3A7 and to 1A3A9

for initial reset of the encoder counters via reed relays K12, K13 and K14 (drawing 1137SD4).

3-92. POWER SUPPLIES (drawing 1137SD4). PS4 furnishes -12 vde for logic and is the
source for the -4.5 vde regulator providing lamp power for the data master 7 bit encoder,
P83 Turnishes +6 vde for logic. PS2 supplies 19 vde, which powers the following regulators:
VR3 and VR4 provide the +12 vdc required for the memory system; VR1 and VR2 are
matched 8-volt reference diodes, providing positive and negative signal power for the Y,

Az and X manual controls. Drawing 1137SD12 shows the connections for the data master

stepper motor power supply, located in 1A3A4,
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TROUBLESHOOTING AND MAINTENANCE

4-1, GENERAL.

4-2.

SECTION IV

This section contains troubleshooting, replacement, cleaning, and adjustment proce-

dures for the Chip Format Printer. In Table VI, the troubleshooting guide, reference is made

to additional schematics not included in this manual. A summary list of these schematics is

presented in Section V.

TABLE VL

TROUBLESHOOTING

SYMPTOM

PROBABLE CAUSE

CORRECTION

1. Dark slide doors do not
open

(figure 3-4)

la.

1b.

Doors are rubbing

against a platen.

Relays inoperable.

la.

1b.

Manually release
platen retract detent
and manually re-
tract platens.

Check K1, Kb, K41
and K4.

2. Dark slide doors do not
close

(figure 3-4)

2a.

2b.

2c.

Doors are rubbing

against a platen.

Printing run is not
fully or properly
complete.

Relays inoperable.

2a.

2b.

2c.

Manually release
platen retract detent
and manually re-
tract platens.

See appropriate

entrys.

Check K1 and K3.
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TABLE VI

TROUBLESHOOTING (cont)

SYMPTOM

PROBABLE CAUSE

CORRECTION

3. Platens do not extend

(figure 3-7)

3a. Dark slide doors not
completely open.

3b. Platen retract detent
and cam are not in the

locked position.

3c. Turret not in a 90-
degree nest position.

3d. Relays inoperable.

Q.
od.

3}

b,

o
aC.

3d.

See 1 above.

Shut off power and
manually set detent
to the locked position.
Start the run again,

See 5 below,

Check K7, K8 and
K6,

4. Platens do not retract

{figures 3-20 and 3-7)

4a. Platen detent solenoid
did not energize.

4b. Relays inoperable.

4a.

4b.

Check 1A2L3 and
K35.
Check K6, K9 and
K39.

5. Turret does not rotate

(figure 3-7)

5a. Platens not completely
retracted.

5b. Platen retract detent
and cam is not in

locked position.

5c, Turret detent solenoid
did not energize.

5d. Relays inoperable.

Manually retract
platens.

Shut off power and
manually set detent
to the locked po-
sition. Start the run
again,

Check K8, K12, Q9
and 1A2L6.

Check K39, K11,
K45, and K12,
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TABLE VL

TROUBLESHOOTING (cont)

SYMPTOM

PROBABLE CAUSE

CORRECTION

6. Chip transport does
not operate

(figure 3-16)

6a.

6b.

6¢c.

Chip holder not in
track.
Chip holder not seated

properly in track.

Relays inoperable.

6a.

6b.

6cC.

See chip holder entry.

Remove chip holder
and start the run

again.

Check K13, K14,

K15, and K58.

7. Chip holders do not
drop
(figure 3-15)

7a.

Tb.

Tc.

7d.

Te.

Chip holder hooks are
bent.

Chip holder supply
teflon tracks are
dirty.

Development magazine

is full.

A chip has not been
delivered to the chip
eject station,

Relays inoperable.

7a.

7b.

7c.

7d.

Te.

Remove holder and
straighten.

Clean tracks.

Shut off power and
install empty maga-
zine.

See appropriate

entries.

Check K19, K33,
and K23.

8. Chip holders do not
go into development
magazine

(figure 3-17)

8a.

8b.

Previous chip holders
are jammed in the
development maga-
zine.

Development magazine
not properly locked in

place.

8a.

8b.

Remove magazine

and clear jam.

Lock development

magazine.
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TABLE VI. TROUBLESHOOTING (cont)

R - e - i o,

A=

SYMPTOM PROBABLE CAUSIH CORRECTION
8. (cont) 8c. Relays inoperable, 8c¢. Check K20, Q14, K22,
1A21.9, K21, 1A2L7,
and 1A2 1.8,
9. Chip drop fails to drop 9a. Chips improperly 9a. Reload chip cassette.
(figure 3-6) loaded or jammed in
the chip cassette.
9b. Rubber rollers need 9b. Refer to paragraph
cleaning. 4-11,
9¢. Relays inoperable, 9c. Check K10, K60, and
K61,

10, AEC fails to operate 10a. Xenon exposure lamp 10a. Lamp burned out or
properly did not light. spark gap needs
(figures 3-3, 3-5, and adjusting (refer to
3-14) paragraphs 4-7 and

4-13).
10b. Filter wheel not in 10h, Check filter wheel
proper position. circuits.
10c. FILM TYPE switch 10c. Set switch to proper
set for wrong film. film type.
10d. Circuit malfunction. 10d. See figures 3-3, 3-5
or 3-14,

11. Print lamp fails to 11la, Lamp power supply 1la. Adjust spark gap
light spark gap needs ad- (paragraph 4-14).
(figure 3-14) justing.

11b., Lamp burned out. 11b. Replace lamp (para-

graph 4-7).

Approved For Release 2000/05/10 : CIA-RDP78B04747A000800010008-5
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TABLE VI, TROUBLESHOOTING (cont)
SYMPTOM PROBABLE CAUSE CORRECTION

11. (cont) 1lc. Relays inoperable. 1lc. Check K57 (in lamp

power supply com~
partment).

12. .Liquid gate does not 12a. Flow rate adjusting 12a. Open needle valve
flow (figure 3-20 and needle valves shut specified number of
1137PS1) off. turns (figures 4-1

and 1-3).
12b. No liquid in the dis- 12b. Fill tank.
pensing tank.
12c¢. Insufficient air pres- 12¢. Check dispensing
sure in dispensing tank pressure regu-
tank. lator. Should read
5 psi.
12d. Spray solenoid valves 12d. Check that valves
LV13 and/or LV14 operate.
inoperable.
12¢. Relays inoperable. 12e. Check K34.
13. Teletype tape reader 13a. 1A3A8 FFA4-115 13a. Check 1A3A8 -
won't start is set. A115 TP1; if '1'
either FFA4 is
faulty or reset gate
card 116 is faulty.
13b. 1A3A8 K3-RR107 is 13b. Replace card 107.

open.

4-5
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| BOTTOM
SPRAY FLOW

CONTROL
VALVE

¥igure 4-1. Print Console, Inner Right Front View
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TABLE VL

TROUBLESHOOTING (cont)

SYMPTOM

PROBABLE CAUSE

CORRECTION

14. Teletype tape reader
won't stop at end of

tape message

14a.

14b.

1A3A8 FFA4-115 is
reset.
1A3AS8 loss of synch
pulse or TWX synch
signal.

14.

Check 1A3A8-A115
TP1; if '0', monitor
115 TP38; if '0', check
IS detector and synch

pulse circuitry.

15. Long parity error when

tape data is correct

SOM or EOT detectors
faulty.

15b.

1A3A8-115 TP2; if
10!, check SOM
detector.

Check 223 TP4; if
10!, check EOT

detector,

16. Y servo won't position

16.

Malfunction of memory
system or memory
control. Loss of write

or read commands.

16.

Refer to table VIL
Address out should
equal decimal 7 in
binary; if so, prob-
lem is in servo con-
trol. If not, deter-
mine if memory was
loaded (see Memory

Manual),

17. Y servo won't position

17a.

17b.

17c.

1A3A6 no data stored
in 20-bit register.
TFaulty reed relay
1A3A6-X121.

Faulty auto/man relay

K1 in 1A3A1,

17a.

17b.

17c.

Refer to table IV.

Change card 121.

Change relay Kl.

4-7
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TARLE VI, TROUBLESHOOTING (cont)

SYMPTOM

PROBABLFE CAUSFE

CORRECTION

13. Az servo won't po- 18a. Loss of Y complete 18a, Check 1A3A6-325

sition i pulse or level. TP4 for '1',
, 18b. No data stored in 18h. Refer to table IV,
1A3AG 20-bit regis-
ter,
18c. TFaulty reed relay. 18c¢c. Change card 121.

19. X servo won't po- 19a. Loss of Az complete 19a. 1A3A6-325 TP3

sition signal, for '1',
19b. Repeat for Y or Az, 19b. TRepeat for Y or
i Az,
20. Any servo nulls at 20a. 1A3AG6 false data 20a, Refer to table IV,
the wrong position stored in 20-bit
register,
20b. Faulty comparator. 20b.  For faulty bits,
probably defective
AND gate, 1 - 20.

21. Security won't po- 21a. No data in storage 2la. Check 1A3A7-118

sition flip-flops. TP1, TP2, and TP3
and 1A3A7-119 TP4,
21b.  Faulty reed relay. 21b. Check 1A8A7 cards

317 and 316.

22. DPrints required dis- 22.  No data in storage 22 Check 1A3A7-125
play shows 00 for flip-flops. TP1, through T4
auto but displays and 1A3A7-201 TP1,
correct numbers in through TP4,
manual mode

— —_ e e
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TABLE VL

TROUBLESHOOTING (cont)

SYMPTOM

PROBABLE CAUSE

CORRECTION

23. Data master carriage 23a. 1A3A6 FI'A1l, A2-313 23a. Check 1A3A6-313
does not move to align not resctting. TP3 and TP4.
position, 23b. Taulty recd relay Ko- | 23b. Change 1A3A6-316.

316,
23¢. Taulty relays K48 and | 23c. Change relays.
K49 on 1A2A2.

24. Data master carriage 24. TFaulty recd relay 24, Change 1A3A6-316.
does not stop and re- K6-316.
turn to complete po-
sition

925, Font wheel does not 25a. TFaulty SOM read 25a. Check that 1A3A7-
move detector. 205 TP1 is '1".

25b, Faulty flip-flop. 925b. Check that 1A3A7-

111 TP4 is '0".
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TABLE VIL. TEST POINTS

TIMING AND DATA LOGIC CARD

TP 1% Cycle Complete Output 9 Data Out Bit 5
2% X - Y Write 10 Data Out Bit 7
KR X - Y Read 11%* D. R. Reset pulse
4 Data Strobe pulse 12*  Strobe pulse
5 Data Out Bit 4 13 Data Out Bit 2
G* Inhibit Control 14 Data Out Bit 6
7+ Data Out Bit 1 15 Data Out Bit 8
8 Data Out Rit 3 16 Ground

ADDRESS AND SELECTION LOGIC CARD

S

T 1 Address Out 2° 9 Address Out 22
2 Address Out 24 10 Address Out 26
3 Not Used 11 Address Out 21
4 12 Not Used
5 13 Address Out 27
6 Not Used 14 % Address Out 20
{ Address Out 29 15 Address Out 28
8 Not Used 16 412 V Drive Supply (Y)

CORE MATRIX CARD

A-10

TP 1 Sense Preamp Out Bit 5 9* Inhibit Line Bit 1
2 Sense Preamp Out Bit 6 10 Inhibit Line Bit 4
3 Sense Preamp Out Bit 7 11 Inhibit Line Bit 3
4 Sense Preamp Out Bit 8 12 Inhibit Line Bit 2
5 Inhibit Line Bit 6 13* Sense Preamp Out Bit 1
G [nhibit Line Bit 8 11 Sense Preamp.Out Bit 2
7 Inhibit Line Bit 5 15 Sense Preamp Out Bit 3
8 Inhibit Line Bit 7 16 Sense Preamp Out Bit 4

* T'est points shown on timing diagram in Memory System Manual
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4-3. LAMP REPLACEMENT

4-4. TRONT PANEL LAMPS. The front panel indicator lamps are accessible from the
front panel by removing the indicator screen. The lamps are easily removed with the lamp
extractor tool found in the storage drawers of the electronics console, Power must be
turned off when replacing these lamps because of the danger of shorting out the power supply
with the extractor tool. All front panel lamps are type 327 except for 1A1A4 DS1 EXP
ERROR, which is type NE2J, The illuminated counter display lamps (type 330) are replaced

from the rear by removing the front panel.

4-5. DATA RECORDING LAMP. Access to the data recording lamp is through the back
flap cover. Release the data master carriage by removing the locking screw that secures

the carriage to the drive tapes. Do not attempt to move the data master carriage without

removing this screw, otherwise the drive tapes will be severely damaged. When the carriage

is released from the drive tapes, push it to the left until the data recording lamp access

cover is clear. Remove this cover. On the right side of the data recording housing there is
a split clamp holding the lamp socket in place. Loosen the clamp by loosening the hex-head
screw on the top of the clamp, Now the lamp and socket may be removed together. Replace
the lamp and place the lamp with socket back into the housing. Note that the lamp socket is
keyed so that it will go back into its securing clamp only one way. The data recording lamp

is a Chicago Miniature CM8-45.

4-6. SECURITY CLASSIFICATION LAMPS. Unscrew the light cap and remove the cover.
On pulling the security classification cylinder straight up, the lamps (Chicago Miniature
CM8-362) are visible. On putting the security clas sification cylinder back, note that the
keyway is properly seated.

4-7. XENON EXPOSURE LAMP,

WARNING
The exposure lamp contains gas under high pressure even when cold, so under
no circumstances remove while it is still hot. When removing a cold lamp
proper precautions must be taken to avoid injury in the event that the lamp

ruptures while it is being handled.

4-11
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48, When installing a new lamp make certain that there are no finger prints on the quartz
cnvelope. These will char and turn black under operation creating hot spots that may frac-
iure the envelope. To replace the lamp, rotate the film drive to the zero position and open
the print console loading doors. The lamp access cover can now be seen framed by the
opening in the center column near the floor. Before removing the access cover make certain
all power is off. Remove the access cover, and after ascertaining that the lamp is cool,
grasp the protective tube (the one with the fins) and pull straight out. Remove the bottom
cap of the protective tube and slide the lamp out. On reinserting the new lamp note the
polarity markings on the ends. Insert + end first and reinstall the protective tube so the

I end of the lamp is up. To reinstall the protective tube into the light housing, push it
straight in, and when all the way on the mounting clips push the protective tube down slightly

to properly align the lamp.
4=9. CLEANING,

4-10. CHIP HOLDER SUPPLY. The teflon tracks in the bottom of the chip holder supply

must be cleaned approximately once a week. Clean with a damp cloth only,

4-11.  CHIP DROP ROLLERS. The chip drop rubber rollers should be cleaned once a day

with a suitable material, such as Freon to remove finger prints and dust.

4-12.  FILM METERING ROLLERS. The film metering rollers should be cleaned as needed

o prevent an excessive buildup of dirt which might affect the X servo accuracy.
1-13. ADJUSTMENTS.

4-14, XENON LAMP POWER SUPPLY SPARK GAP (figure 4-2). If the Xenon lamp does
not light, and the igniting arc can not be seen in the lamp power supply igniter assembly,
this probably means that the spark gap needs adjusting. Turn the screw in the access hole
marked GAP ADJ, 1/4 turn clockwise. This adjustment may be made as needed. When no

further adjustment can be made, replace the spark gap.
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N SPARK GAP

R

f ADJUSTING SCREW

Xenon Lamp Power Supply

Figure 4-2.
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SECTION V

DRAWINGS

5-1. Additional schematics not included in this manual which might prove helpful in

troubleshooting are as follows:

1137SD1 Electronic Console Schematic Diagram
1137SD2 Magazine Schematic Diagram

11378D3 Relay Chassis Schematic Diagram
1137SD4 Digital Power Supply Schematic Diagram
1137SD5 Uppcer Left Front Panel

1137SD6 Lower Left Front Panel

11378D7 Upper Right Front Panel

11378D8 Lower Right F'ront Panel

1137SD9 Servo Drawer Schematic Diagram

11378D10 28 VDC Power Supply

1137SD11 AEC Drawer
11378D13 Print Console

1137PS1 Plumbing Schematic
5-2, The following list correlates the logic control drawings and functions discussed
in Section III:
1137LCD20 Function Section
Sheet 1 Word Detectors Data Input (figure 3-23)
IS detector Data Input (figure 3-23)
TWX data lines Data Input (figure 3-23)
Synch Pulse Data Input (figure 3-23)
Sheet 2 Word Parity Data Input {figure 3-23)

STOP TWX
Character Hammers Control

Read Commands, SOM-DC4

Data Input (figure 3-23)
Character Generator (figure 3-31)

Character Generator (figure 3-31)
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1137 LCD20

I'unction

Section

| Sheet 3
]
i

Sheet 4

Master Parity

SOM-EOT Count
Memory Input Gates

Level Converters

Data Input {igure 3-23)

Data Input (figure 3-23)
bata Input (figure 3-23)

Data Input (figure 3-23)

LI37LCD21

PSR S—

Sheet 1

Schmitt Triggers Character Generator (figure 3-31)

7-Bit Comparator Character Generator (figure 3-31)
EQ -« SET FF Character Generator (figure 3-31)

Data Master Stepper Motor
Control

Character Generator (figure 3-31)

Film Footage Count Control Miscellaneous

Sheet 2 Prints Decade Count Prints (figure 3-30)

8-Bit Comparator Prints (figurce 3-30)

35, 70 Count Detector Prints (figure 3-30)

Sheet 3 Prints Reqd 8-Bit Register Prints (figure 3-30)

Thumbwheel SW outputs Prints (figure 3-30)

Man/Auto Relays Prints (figure 3-30)

Prints Reqd Display Drive Prints (figurc 3-30)

Sheet 4 Prints Printed Display

Drivers

Prints (figure 3-30)

Sheet 5 Memory Control Memory Control (figure- 3-25)

Logic Reset Miscellaneous

Sheet 6 1S Shift Register Data Output (figure 3-26)

Level Conversion Data Output (figure 3-26)
Detectors +, -, IS Data Output (figure 3-26)
Detectors, space Data Output digure 3-26)

Timing CGenerator Data Output (figure 3-26)
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1137LCD21 Function Section

Sheet 7 Detectors SOM, EOA Data Output (figure 3-26)
Detectors EOT, DC4 Data Output (figure 3-26)
Crona gate Data Output (figure 3-26)
Servo gate Data Output (figure 3-26)
Prints gate Data Output (figure 3-26)
Security gate Data Output (figure 3-26)

1137LCD22

Sheet 1 5-Bit Shift Register Servo Control (figure 3-27)

Sheets 2 - 5, 7

Sheet 6

Timing
Reed Relays

21-Bit Register
20-Bit Comparator

Reed Relays
Decoding

Data Master Carriage Control

Servo Control (figure 3-27)
Servo Control (figure 3-27)

Servo Control (figure 3-27)
Servo Control (figure 3-27)

Security (figure 3-29)

Character Generator (figure 3-31)
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